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ANALYSES OF CI.AY AND RELATEI)
MATERIALS_EASTERN COUNTIES

By

Srexlny S. Jo;rNsoNl and Mrr.Bs E. Tvnnnr.r2

ABSTRACT

This report- contains the results of tests and determinations of prop-
erties required to evaluate the potential ceramic and nonceramic uses
of lJZ samples of clay and related materials which were collected in
27 counties in eastern virginia. Tests indicate that g2 samples are
potentially suitable for use in one or more structural clay products
or lightweight aggregate. Three samples were found to have possibre
nonceramic applications. The present reporr, which includes approxi-
mately 25 percent of the total land area in virginia, is the fourlir in a
series related to a ceramic testing program in the State.

INTRODUCIION

_ 
This reporr is the fourth in a series of Mineral Resources Repors

that contain laboratory data derived from testing nonmetallic raw
material fo-r its potential ceramic and nonceramic uses. The report
contains information on a toral of 29 counties and 4 independent citi.t
in eastern virginia (Figure I ) ; these counties and cities include approxi-
mately 25_perccnt of the total land area in virginia. The present re-
port, combined with Mineral Resources Reports 2, 5, and 6, brings
the area investigated for potential ceramic materials to approximately
73 percent of the state. A total of 132 samples of clay and relatei
materials were collected from 27 counties in the virginia coastal
Plain for this report. Eighty-five of the samples tested wire found to
be potentially suitable for various uses in biick, varieties of tile, flue
ljy"S, sewer pipe, lightweight aggregate, garde-n pottery, mineral
fillers, stoneware, and absorbents.

t G."t"gt", Virginia Division of Mineral Resources.
2 Physical Research Scientist, U. S. Bureau of Mines, Tuscaloosa. Alabama.



Vrncrrvra DrvrsroN on MrNnner Rrsouncr:s

ffi
ffi
Ert!]ID

Not6crr couE€.
Minelal Resdrces RcPort 2

Wcst-central cdn6.r
Mineral RcaNlccs R.Polt 5

Sou$m.bln coE6cg
Mta€ral Re.ource. RcPtt 6

Earterr coutle.
Mb€lal Reloutces RePort 8

Figure l. Areas of investigation.

since November 1957 the virginia Division of Mineral Resources

and the U. S. Bureau of Mines have had a cooPerative agreement to

promote efiective coordination of activities for exploration and evalua-

iion of clays and similar materials for ceramic and nonceramic uses.

The Virginia Division of Mineral Resources plans and conducts the

field invistigations, sampling, and correlation of field and laboratory
data, and trinsmits the samples to the Tuscaloosa Metallurgy Research

Center, U. S. Bureau of Mines, Tuscaloosa, Alabama. Under the agree-

meng the responsibility of the u S. Bureau of Mines is to make the

appropriate tests and determinations of properties required to evaluate

the potential uses of the submitted materials.

Most of the clays sampled for this study are sedimentary in origin;
a few samples of iesiduai clay from weathered outcroPs and a sample

of clay from a company settling pond were obtained from the eastern

part of the Piedmont province. The clays, which are stratified and

ienticular, generally .ottfott r to the underlying sediments or rocks.

The roadcuts in which most field observations wete made do not pro-
vide sufficient exposules to determine total thickness oI extent of the

sampled clays. Descriptions of sample localities in the repgrt indicate

only the exposed thickness of material. Localities for which the test

dat" indic"ti potential uses should be thoroughly investigated to de-

termine whether adequate raw matelials are available for commercial

operations.

Although the counties of Accomack and Northampton, Portions of
Mathews and York counties, and the cities of Virginia Beach, Chesa-

peake, Hampton, and Newport News are underlain by clays and other

iediments, the exposed surface clays in these areas were considered
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too sandy or too thin to warrant sampling and ceramic tests. Informa-
tion from drill holes, geologic logs, and test borings from these areas
indicates that thin clay zones, sandy clays, sand, and gravel are present
in the subsurface. Certain cl"ys riported in deep b-orings -.i" "o.-sidered uneconomic because of the thickness of overburden.

A word of caution: the data presented in this report are based on
Iaboratory tests that are preliminary in nature and will not suffice for
plant or process design. Evaluation remarks are based on test data de-
termined on one or two samples from each locality. Detailed explora-
tion, sampling, and tests should be carried out to prove any particular
Iocality for commercial development. Likewise, test resuks of a single
sample from an existing pit or stockpile may not be representative
of all the material. Samples from orher parts of the pit or stockpile,
or from other locations of material of the same age, mav not have
the same physical characteristics as those determined for the sample
that was tested.
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counties were furnished by the Division of Planning
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CIRoLTNE CouNrv r

Samples were collected from five localities in Caroline County. Lab-
oratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age

R-2797 Residual clay Flue lining
R-2798 Calvert (?) Formation Garden ponery
R-2799 Calvert (l) Formation None
R-2806 Pleistocene (?)
R-2807 Pleistocene

R-2808 Pleistocene (? )

Potential Use

None.
Face brick, drain tile, and possible

lightweight aggregete
Face brick, structural tile, and flue

Iining
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SerrprB: R-2797 County: Caroline

Locality: Roadcut, 0.3 rnile southeast of Chilesburg, on the west side
of State Road 603 approximately 0.2 mile by road south of the
intersection with State Road 658.

Description: An exposure of about 6 feet of clay is present in a long
roadcut that has a maximum height of 7 feet. The exposure con-
tains approximately 4 feet of mottled, micaceous, white, gray,
yellow, and red clay that is overlain by 2 feet of brown clay. The
clay, which was probably derived from a granite gneiss, is overlain
by I foot of sandy soil overburden.

Formation or Age: Residual clay

Sampled Interual: Sample across approximately 6 feet of clay.

Raw Properties:
'Water of plasticity 29.8"/" Plasticity: medium
Drying shrinkage: 5.0/. Dry strength: good
Drying defects: none pH: 7.1

Sloza Firing Test:

Temp.
" F Color

Hard- "/"Totel "/" Lppar' Bulk Dens"
ness Lin. Shk. % Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Lt. brown
2100 Lt. brown
2200 Brown
2300 Dk. brown

2 5.0

2 5.0

3 5.0

4 5.0

4 10.0

5 10.0

269 44.4

26.2 43.5

23.4 40.7

18.5 35.0

J),)
16.3 31.9

1.65

1.66

1.74

1.89

1.89

196

Remarks: Good color; high vitrification temPerature.

Bloating Tesr: Negative

Petential Use: Flue lining
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Seupros: R-2798 and R-2799 Cormty: Caroline

Locality: Roadcut (Figure 2),0.5 mile north of Milford, on the south-
west side of State Road 722 iust southeast of its intersection with
State Highway 207.

Description: An exposure of about 12 feet of clay is present in a road-
cut that has a maximum height of 13 feet. The clay is composed
of two different zones based on color and visible composition.
The lower zone (R-2798) consists of 5 feet of uniform gray-green
to green, sandy, micaceous clay. The upper zone (R-2799) con-
sists of about 7 feet of uniform light-tan and gray clay. Minor
staining by iron oxide occurs throughout the exposure.

Forrnntion or Age: Calvert (?) Formation

R-2798

Santpled Inten)al: Sample across 5 feet of gray-green to green, sandy
clay.

Raw Properties:
'Warer of plasticity: 37.0./"
Drying shrinkage: 6.0/.
Drying defects: none

Slonu Firing Test:

Temp.
" F Cblor

Plasticity: high
Dry strength: good
pH: 5.1

[{ard- '/"Total
ness Lin. Shk. /. Abs.

/" Appar. Bulk Dens.
Porosity gm/cc

1800 Red-tan 3 9.0 22.t 3t.3 t.i7
1900 Red-tan 4 9.0 20.2 i2.3 1.60
2000 Red-brown 4 9.0 18.0 29.9 1.6
2100 Dk. red-brown 6 11.0 10.1 18.4 1.82
22AO V. dk. brown 7 (Expanded)
2100 Gray-brown 7 (Expanded)

Remarks: Color marginal; abrupt vitrification.

Bloating Test; Positive

Preliminmy Bloating T est:

Drying characteristics: good Crushingcharacteristics: good
Particle size: - %' + %' Retention time: 15 min.
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Temp. Bulk
" F Dens. Lb/ftl '/" Abs. Remarks

2000 1.46 91 25.2

2100 1.44 90 2Z.l
2200 1.04 65 2t.2

Remarks: Bulk density rather high

Potential Use.' Garden pottery

R-2799

Sarnpled Interval: Sample across about
clay.

Razu Properties:

Water of plasticity 33.6'/.
Drying shrinkage: 10.07"
Drying defects: none

Slow Firing Test:

Temp. Hard- "/.Tottl
ness Lin.Shk."F Color

Very slight expansion
Slight expansion
Fair pore structure, semi-vitreous

for lightweight aggregate.

7 feet of light-tan and gray

Plasticity: high
Dry strength: good
pH: 5.4

T" LPPat Bulk Dens.

% lrbs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Lt. brown
2100 Brown
22W Gray-brown
2300 Gray

)
J

6

7

7

10.0 20.2

10.0 t9.4
r2.0 15.6

14.0 ll.9
r7.0 7.2

t7.o 4.7

35.1

3+.r

29.2

23.+

15.2

10.0

r.7+
r.76
r.87
r.97

2.ll
2.13

Remarks: Good color; high shrinkage above 2100o F; not suitable
for use as the principal component in vitreous clay products.

Btoating Test.' Negative

Potential Use.' None
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Figlre 2. Fxposure of the Calvert (i) Formation (Samples R-2798
and R-279) on the sourhwesr side of State Road 722 ilst ioutheast of
its intersection with State Highway 207.
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Figure 2. Exposure of the Calvert (i) Formation (Samples R-279g
and R-2799) on the southwesr side of State Road 722 l.lst.southeast of
its intersection rvith State High.ivar. 207.
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Sauple: R-2E06 Couttty: Caroline

.Locality: Pit of Dillard's Sand and Gravel Company, 0.9 mile south-
west of Guinea, off the northwest side of State Road 606 approxi-
mately 0.6 mile by road south$'est of the intersection with Statc
Road 607.

Description: A sample of blue-gray clay rvas collected from a pile of
dredged material in the pit. According to company personnel, the
clay is at least 4 feet thick and in places is overlain by a foot of
yellow clay. Overburden varies from 5 to 14 feet and consists of
sand and gravel.

Forrmation or Age: Pleistocene (i)
Sarnpled Interaal: Representative sample of clav collected from pile

of dredsed material.

Raw Properties:

Water of plasticity r 37.0'/.
Drying shrinkage: 4.0'/"
Drying defects: none

S'o.u Firing Tcst:

Temp.
" F Coior

Plasticity: medium
Dry strength: good
pH: 3.2

Hard- Y" ^f otal
ness Lin. Shk. % Abs.

"/. Apptr. Bulk Dens.
Porosity gm/cc

1800 Orange-tan 2

1900 Oiange'tan 2

2000 Orange-tan 2.

2100 Red-brown ]
2200 V. dk. brown I
2300 V. dk. brown 6

1.03

r.79
1.31

1.,10

1.58

r,69

Remarks: Poor color; high vitrification temperature; not suitable for
use as the principal component in r.itreous clay products.

Bloating fesr.' Negative

Potential U.re.' None

4.0
11.0

11.0

15.0

15.0

20.0

50.2

32.5

3 1.1

25.9

r5.+
71

) r./
4r.9
40.7

36.1

t+.t
12.0
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Sempr,o: R-2807 County: Caroline

Locality: Roadcut, 3.2 miles southeast of Shumansville, on the west side
of the company access road of Mattaponi Sand and Gravel Co., Inc.,
approximately 0.8 mile by road north of its intersection with State
Roed 600.

Description: An exposure of about 6 feet of light-gray clay occurs in a

roadcut through the crest of a small hill. The clay is locally stained
light-yellow to yellow red-brown by iron oxide. Approximately
4 feet of sand and gravel overburden is present where the clay
was sampled. According to company personnel, similar clay is
present throughout the area and thicknesses of up to lg feet have
been revealed in company drill cores.

Forynation or Age: Pleistocene

Sampled Interztal: Sample across approximately 6 feet of clay.

Raus Properties:

Water of plasticity: 41.4%
Drying shrinkage: 6.0o/.
Drying defects: none

Sloza Firing Test:

Temp.
" F Color

li

Plasticity: medium
Dry strength: good
pF{: 4.6

Hard- '/"Total
ness Lin. Shk. % Abs.

% Appar. Bulk Dens.
Porosity gm/cc

1800 Lt. tan
1900 Lt. brown
2000 Lt. brown
2100 Brown
2200 Dk. brown
2300

10.0

15.0

15.0

15.0

15.0
(Expanded)

3

5

6

6

7

38.4

28.5

20.8

18.3

9.8

r.58
r.77
1.96

2.01

2.13

2+.3

l6.l
10.6

9.1

4.6

Remarks: Good color; should fire to "svv" face-brick specifications
at about 2100'F.

Bloating Tesr.' Positive
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Preliminary Bloating Test:

Dryingcharacteristics: good Crushingcharacteristics:fair
Particle size: - %" + yzu Retention time: 15 min.

Temp. Bulk
' F Dens. Lb/tts % Abs. Remarks

2000 2.20 137 9.9 Very slight expansion
2100 0.80 50 7.8 Good pore structure, semivitreous
22W 0.87 55 6.0 Some large pores, vitreous
2300 Fused

Remarks: Very good possibility for lightweight aggregate.

Potential Use.' Face brick, drain tile, and possible lightweight aggregate.
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Se-*rplr: R-2808 County: Caroline

Locality: Roadcut, 3.9 miles southeast of Sparta, on the west side of
State Road 646 approximately 0.7 mile by road south of the in-
ters€ction with State Road 645.

Description: An exposure of about 4 feet of light-gray clay occurs in
a long roadcut that has a maximum height of 5 feet. The clay is
slightly sandy and contains minor iron oxide staining.

Forrnation or Age: Pleistocene (l)
Sampled Interztal: Sample across approximately 4 feet. of clay.

Rmu Properties:

Warer of plasticiry: 20.8/"
Drying shrinkage: 4.0/"
Drying defects: none

Slow Firing Test:

l5

Plasticity: medium
Dry strength: good
pH: 5.0

Temp.
" F Color

Hard- "/.Tcreal
ness Lin. Shk. % Abs.

% A:ppar. Bulk Dens.
Porosiqr gm/cc

1800 Pale tan
1900 Buff-tan
2000 Buff-tan
2100 Buff
2200 Cream
2100 Cream

4 6.0
5 6.0
5 6.0
5 6.0
6 6.4
7 9.0

t6.2 29.8
r4.l 26.5

13.8 26.2

13.1 25.0
10.8 21.2

l1.r 2t.t

1,44

1.88

r.90
1.91

t.96
t.94

Remarks: Good color; should fire to "MVV" face-brick specifications
at about 2150'F.

Pyromenic Cone Equiaalent: 20-23

Bloating Tesr.' Negative

Potential Use.' Face brick, structural tile, and flue lining.
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Cnenms Crry CouNly

Samples u'ere collected from seven localities in Charles City County.
Laboratory testing indicates the following potential uses for rhe raw
material:

r7

Sample Formation or Age

R-2870 Pleistocene

R-2871 Pleistocene
R-2872 Pleistocene
R-2873 Pleistocene

Potential Use

Quarry tile, server pipe, and possible
face brick

None
None
Dark face brick

R-2874 Pleistocene Face brick, quarry tile, and sewer pipe
R-2875 St. Marys Formation Face brick and tile
R-2876 Pleistocene Face brick, glazed structural tile, and

stoneware
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S.qrrprp: R-2870 County: Charles Citv

[.ocality: Roadcut (Figure J),3.2 miles southeast of Wayside, on the
east side of State Road 609 approximately 0.8 mile by road south
of the intersection with State Road 625.

Description: A maximum of 12 feet of clav is present at this locality.
Four feet of light- to medium-grav clay is exposed in the long
roadcut that has a maximum height of about 4 feet; the clay is

stained by iron oxide. A vertical auger hole 8 feet deep was

drilled in the ditch at the base of the exposure. This hole pene-
trated 5 feet of light- to medium-gray clay and 3 feet of red-brown
to purplish clay, with dark-brown carbonaceous material in the

lower 0.5 foot. The clay is underlain by a gray, fine-grained
quartz sand.

Formation or Age: Pleistocene

Sarnpled Interpal: Sample across 4 feet of clay exposed in the roadcut.

Rnu Properties:

Water of plasticityt 30.5%
Drying shrinkage: 5.0'/.
Drying defects: none

Slow Firing Test:

Temp.
" F Color

Hard- T"T<xal
ness Lin. Shk.

Plasticity: medium
Dry strength: good
pH: 6.7

/" LPPar. Bulk Dens.

% Abs. Porosity gm/cc

1800 Tan
f900 Tan
2000 Buff
2100 Lt. brown
22W Brown
2100 Dk. brown

2+ 5.0 22:+

2+ 6.0 r9.Z

+ 7.t l3.r
5 12.5 6.5

7+ r2.5 0.8

8 l2.t 2.+

37.9 1.69

31.8 1.76

2t.4 r.94
14.2 2.18

1.8 2.31

5.1 2.12

Remarks: Good buff color; dunting might be a problem; slightly
overfired at 2300oF.

Bloating Tesr.' Negative
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Etctrusion Test:

Body composition: 8A'/" by weight raw clay thru 8 mesh; 20'/. by
weight clay calcined to 2000"F

Water added for extrusion: 30i( of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 3-inch lengths

0.5-inch x l-inch bars, cut to 7-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140'F
Drying shrinkage: 5.2%

Firing:

Time: 24 hours Appar. porosity: 10.8"/"
Temperature: 2140oF Bulk density: 2.24 gm/cc
Cone: 5 over Hardness: 7

Total shrinkage: 12.5/" Color: dark red
Absorption: 4.6'/"

Glaze: Single fire, lead

Remarks:

Develops good color at cone 5 (2140'F). Although the ab-
sorption is probably too low for face brick, the clay looks
fairly promising for use in sewer pipe or quarry tile. Lamina-
tions were not evident. No crazing or shivering was noted in
the glazed pieces.

Potential Use.' Quarry tile, sewer pipe, and possible face brick.

r9
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Senrpre: R-2871 County: Charles City

Locality: Roadcut,2.2 miles south of Roxbury, on the east side of
State Road 609 approximately 0.2 mile by road south of the inter-
section with State Road 603.

Description: An exposure of I feet of brown, silty clay occurs in a

long roadcut that has a maximum height of 4 feet. The clay is
overlain by I foot of sandy soil.

Forrnntion or Age: Pleistocene

Sampled Interaal: Sample across 3 feet of silty clay.

Ratr Properties:

Water of plasticity: 26.2'/"
Drying shrinkage: 2.5"/"
Drying defects: none

Slotts Firing Test:

Temp.
" F Color

Plasticity: low
Dry strength: low
pH: 6.5

% Appar. Bulk Dens

% Abs. Porosity gm/cc
Hard- "/"TotaI
ness Lin. Shk.

1800 Buff
1900 BufI
2000 Buff
2100 Buff
2200 Lt. brown
2100 Brown

1-L
)-L
)-L
1lLT
)J-

2.5 r7.0
5.0 16.8

5.0 r7.2

7.0 16.9

7.0 17.0

7.5 15.9

31.8 1.87

30.9 1.84

Jt.6 1.84

31.1 1.84

3 1 1 1.83

29.6 1.86

Remarks: Poor color; high vitrification temperature.

Bloating Tesz.' Negative

Fotential Use.' None
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SenaprB: R-2872 County: Charles Citv

Locality: Roadcut,2.8 miles west of Roxbury, on the north side of
'State Road 600 approximately 0.1 mile by road east of the inter-
section with State Road 603.

Description: An exposure of 7 feet of mottled gray, red, and brown
silty clay occurs in a roadcut that has a maximum height of 8 feet
and a lengtlr of 150 feet.

Formation or Age: Pleistocene

Sarnpled Intervnl: Sample across 7 feet of silty clay.

Raw Properties:

Water of plasticity: 31.8"/"
Drying shrinkage: 5.0'/"
Drying defects: none

Slozts Firing Test:

Temp.
" F Color

2l

Plasticity: medium
Dry strength: low
pH: 6.4

Hard- "/"Tctal
ness Lin. Shk. % Abs.

"/. Apper. Bulk Dens.
Porosity gm/cc

1800 Salmon (Poor bond) 6.j
1900 Salmon 2+ 6.s
2000 Salmon 2+ 7.s
2f00. Lt. brown 2+ 9.0
22W Brown 2+ 10.0
2300 Dk. brown 2+ 10.0

Remarks: Poor color; high vitrification

Bloating Tesr.' Negative

Potenti al [,,'se.' None

,i
22.4

20.0
19.7

17.6

1.69

r.74
r.79
r.79
1.84

40J
39.0
35.8

35.3

t2.4

temperaftlre.
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Se^nprn,: R-2873 County: Charles City

Locality: Roadcut, 4.9 miles northwest of Ruthville, on the southwest
side of State Road 631 approximately 0.2 mile by road southeast

of the intersection with State Road 030.

Description: An exposure of about 3 feet of mottled red, gray, and

brown, slightly silty clay occurs in a long roadcut that has a

maximum height of 4 feet.

Formation or Age: Pleistocene

Sampled Intertal: Sample across approximately 3 feet of clay.

Rnas Properties:

Water of plasticity: 36.2/"
Drying shrinkage: 7.5"/"
Drying defects: none

Slow Firing Test:

Temp.
" F Color

Plasticity: medium
Dry strength: good
pH: 6.9

/. !ryPet' Bulk Dens.

% Abs. Porosiry gm/cc
Hard. /"Total
ness Lin. Shk.

1800 Salmon (Poor bond) 7.5

1900 Salmon 2+ 8.5

2tn0 Salmon 3 lz.t
2100 Lt. brown 3 13.5

22W Brown 4 13.5

2300 Dk. brown + 13.5

Remarks: Color marginal

Bloating Tesr.' Negative

Potential Use: Dark face brick.

24.1 40.2

20.2 36.2

t7.o 32.3

15.9 30.5

r+.2 27.7

T;
r.79
1.90

1.92

t.95
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Locality: Roadcut (Figure 4),2.i miles norrheast of Ruthville, on the
east side of State Road ot4 approximately 1.5 miles by road norrh-
west of the intersection with State Road 615.

Descri'ption: A minimum of 17 feet of clay is present at this locality.
Seven feet of mottled and layered gr"y, r.id, yellow, and brown,
slightly silty clay is exposed in this long roadcut that has a maxi-
mum height of 8 feet. A vertical auger hole l0 feet deep was
drilled in a ditch at the base of the exposure. This hole pene-
trated l0 feet of rhe same type of clay and was srill in the clay
at the bottom of the hole.

Formation or Age: Pleistocene

Santpled Interval: Sample across 7 f.eet of clay exposed in the roadcut.

Serorpr,n: R-2874

Raus Properties:

Water of plasticity: 36.7./"
Drying shrinkage: 7.5'/.
Drying defecrs: none

Slow Firing Test:

Temp.
" F Color

Count,v: Charles Citv

Plasticity: medium
Dry strength: good
pH: 6.6

Hard- "/"Totel
ness Lin. Shk. % Abs.

"/" Lppar. Bulk Dens.
Porosity gm/cc

1800 Salmon
1900 Salmon
2000 Buff
2100 Lt. brown
22W Brown
23W Dk. brown

2+ 7.5 2r.6 36.9
2+ 7.5 19.6 3+.9
6+ r2.5 13.4 26.3

6+ r4.t 9.r r9.7
7 rt.o 4.5 10.5

7 rt.o 2.7 6.6

t.7l
r.78
1.96

2.16

2.33

2.43

Remarks: Colors marginal at low temperatures; good brown color at
2200"F.

Bloaring Tesr.' Negative

Extruion Test:

Body composition: 80"/" by weight raw clay thru 8 mesh; 20"/. by
weight clay calcined to 2000"F

Water added for extrusion: 39"/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 3-inch lengths

2-inch-diameter tubes, cut to 8-inch lengths

Vacuum on machine: 27 inches of mercurv
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Drying: 24 hours in air; 24 hours at l40oF

Drying shrinkage: 6.25%

Firing:

Time: 24 hours Appar. porosity: L7.O%

Temperature: 2140'F Bulk density: 2.16 gm/cc
Cone: 5 over Hardness: 7

Total shrinkaget 12.5/. Color: dark red
Absorption: 7.8/,

Glaze: Single fire, lead

Remarks:

Develops good color at cone 5 (2140'F). The shrinkage
might be excessive at higher temperatures but the clay looks
fairly promrsing for use in face brick, sewer pipe, or quarry
tile. There are some laminations in the l-inch x l-inch bars.

Generally, this fault can be corrected by minor adiustments
in the mix or the machine. No crazing or shivering was noted
in the glazed pieces.

Potential Use.' Face brick, quarry tile, and sewer pipe.
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Figure 4. Exposure of clay of Pleistocene age (Sample R-2874) on
the east side of State Road 614 approximately 1.5 miles by road north-
west of the intersection with State Road 615.

25

Figure 3. Exposure of clay of Pleistocene age (Sample R-2g70) on
the east side of State Road 609 approximately 0.8 mile by road south of
the intersection with State Road 625.
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Figure 3. Exposure of clay of Pleistocene age (Sample R-2870) on
the east side of State Road 609 approximarely 0.8 mile by road south of
the intersection with State Road 625.

z5

Figure 4. Exposure of clay of Pleistocene age
the east side of State Road 614 approximately 1.5

west of the intersection with State Road 615.

(Sample R-2874) on
miles by road north-
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Seuprn: R-2875 Count^v: Charles Citv

Locality: Roadcut,0.9 mile southeast of Holdcroft, on the north side

of State Road 615 approximately 0.2 mile by road west of the
intersection with State Road 623.

Description: An exposure of 3 feet of very uniform, light-gray clay
occurs in a long roadcut that has a maximum height of 8 feet. A
zone of indurated, ferruginous sandstone 4 inches thick directly
overlies the clay. Overburden is composed of clayey sand and

sandy clay.

Formation or Age: St. Marys Formation

Sarnpled Interaal: Sample across 3 feet of clay.

Rau Properties:

Water of plasticity: 3A3"/"
Drving shrinkage: 7.5"/,
Drying defects: none

Slow Firing Test:

Plasticity: mediunr
Ury strength: go,rd
pH: 6.5

/" Lpp,ar. Bulk Dens.

% Abs. Poros;.ty gm/cc
Temp.

"F
Hard- "/.Total

Color ness Lin. Shk.

1800 Tan
1900 Tan
2000 Buff
2100 Lt. brown
22W Brown
2300 Gray-brown

2+ 7.5 16.9

2+ 7.5 16.l
3 9.5 1l.l
4 11.0 9.8

5+ 13.0 5.7

6+ 12.5 3.2

31.3 1;85

30.3 1.86

25.4 1.9+

19.6 2.00

12.2 2.14

7.2 2.25

Remarks: Good buff color below 2100'F; should fire to "M\.ry'"
face-brick specifications at about 2050"F.

Bloating Tesr.' Negative

Potential Use: Face brick and tile.
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S,c.Nrpre: R-2876 Coanty: Charles City

Locality: Roadcut,2.0 miles east of Ruthville, on the west side of
State Road 614 approximately 0.3 mile by road south of the inter-
section with State Road 615.

Description: An exposure of 4 feet of clay is present in a long roadcut
that has a maximum height of 5 feet. The clay is composed of two
zones; the lower zone, about I feet thick, is a uniform, light- to
medium-gray clay; the upper zone, about 1 foot thick, is a mottled
gray, red, and brown clay that contains silt-size particles of quartz.
A vertical auger hole drilled 40 feet north of and approximately

, 3 feet lower than the sampled portion of the cut penetrated only
1 foot of clay and then went into at least 9 feet of gray, sandy
clay and iron oxide stained sand.

Forwtation or Age: Pleistocene

Smnpled Interaal: Sample across 4 feet of clay exposed in the roadcut.

Raus Properties:

Warer of plasticity: 3l.t'/"
Drying shrinkage: 5.0'/.
Drying defects: none

Sloas Firing Test:
Temp.

'F Color

)1

Plasticity: medium
Dry strength: good
pH: 6.3

Hard- '/"Total
ness Lin. Shk. % Abs.

% App r. BulkDens.
Porosity gm/cc

1800 Cream 2+ 5.0 18.4 32.9
1900 Cream 2+ 5.0 17.6 31.9
2000 Ivory 2+ 7.5 14.9' 28.6
2100 Ivory 5+ 10.0 tO.7 21.7
22@ Lt. gray 6 12.5 5.0 lr.1
2300 Gray 6+ t2.5 2.4 5.6

Remarks: This is a good clay for light-colored ware.

Blodting Tesr.' Negative

Extrusion Test:

Body composition: 80/" by weight raw clay thru 8 mesh; 20/. by
weight clay calcined to 2000oF

Water added for extrusion: 25'/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 3-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140"F

r.79
l.8l
1.92

2.O3
) )',
2.t2
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Drying shrinkage: 3.2%

Firing:

Time: 2.1 hours
Temperature: 2140oF

Cone: 5 over
Total shrinkage: 7.8/"
Absorption: 9.61l.

Glaze: Single fire, lead

Remarks:

This is an excellent bufi-firing clay. tt should be suitable for
use in face brick, glazed structural tile, and stoneware. The

glaze did not craze or shiver. It should be noted, hotvevet,

ihat the glaze used on this set of trials is softer than the glazes

generally used for structural tile.

Potential (Jse: Face brick, glazed structural tile, and stoneware.

or MrNrner, Rssouncns

Appar. porosity: 21.07.
Bulk density: 2.02 gm/cc
Hardness: 6

Color: buff
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Csrsrenprpro CouNry

_ Samples were collected from eight localities in Chesterfield Counqy.
Laboratory testing indicates the following potential uses for the raw
material:

31

R-27W
R-2710
R-2866
R-2867
R-2868
R-2869
R-2890
R-2891

Sample Formation or Age

Vinita Formation
Vinita Formation
Pleistocene
Pleistocene

Quaternary (?)
Pleistocene
Paleozoic (l)
Pleisocene

Potential Use

Face brick
None
Bufi face brick and tile
None
None
Face brick and sewer pipe
Nonplastic componenr
Face brick, quaffy tile, and sewer pipe

I r1'rr 

"1'

\,I
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Senrpr-e: R-2709 Count^v: Chesterfield

Locality: Pit of Daniels Brick and Tile Co., Inc', 1.5 miles southeast

of Hallsboro, 0.7 mile off the west side of State Road 667 ap-

proximately 1.7 miles by road north of the intersection with State

Road 60,1.

Description: At least 18 feet of red-brown, gray-brown, and tan silt-

stone is exposed in the pit. The siltstone is argillaceous and mod-

erately miiaceous, with thin zones of coarse-grained, clay_ey sand-

stotte. Overburden consists of approximxely 3 feet of Otterdale

Sandstone of Triassic age.

Forrnation or Age: Vinita Formation

Sarnpled Interztal: Sample across 18 feet of siltstone.

Rnw Properties:

Warer of plasticity: 15.4Y"

Drying shrinkage: 2.5/o
Drying defects: none

SIo,u Firing Test:

Plasticity: low
Dry strength: low
pH: 6.0

% Lppar. Bulk Dens.

% Abs. Porosiry gm/cc
Temp.
'F Color

Hard- %Total
ness Lin. Shk.

1800 Lt. brown
f900 Lt. brown
2000 Dk. trrown
2100 Dk. brown
22ffi

3 7.5 17.3

j 2.5 169
+ 5.O lo.t
5 r0.0 3.3

(Expanded)

t0.7 1.77

30.r r.78
zt.t z.ol
7.6 2.30

Remarks: Poor color (borderline); should fire to ({SVV" face-brick
specifications at about 2050'F.

Bloating ?esr.' Negative

Potential Use; Face brick
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Sel.prp: R-2710 County: Chesterfield

Locality: Roadcut,4.5 miles south of Hallsboro, on the southeasr side
of State Road 667 approximately 0.3 mile by road north of the
inrersection with State Road 604.

Description: An exposure of at least z0 feet of red-brown, sofr, friable,
silty to sandy shale is present in a roadcut that has a maximum
height of approximately 26 feet. The shale is predominantly red-
brown, but contains thin zones of light-green and gray-green
clay. 

. 
Directly overlying the shale is I foot of sand and- giavel,

and above that is 5 feet of ran to gray-green clay.

Formation or Age: Vinita Formation

Sarnpled Interval: Sample across 20 feet of shale.

Raw Properties:

Water of plasticity: t7.4"/"
Drying shrinkage: 2.5./,
Drying defects: none

Slota Firing Test:

Temp.
" F Color

_))

Plasticity: low
Dry strength: low
pH: 5.9

Hard- "/"Total
ness Lin. Shk. % Abs.

T. Lppar, Bulk Dens.
Porosity gm/cc

1800

1900

2000

2 100

2200

23W

Tan (Poorbond)
Tan (Poorbond)
Lt. brown 3

Dk. brown +
Dk. brown j
Dk. gray 6

:_
15.6 28.4

10.5 21.0
6.9 14.7

2.3 t.z

bond; not suitable for

2.5

5.0

10.0

10.0

12.5

l;
2.00

2.tJ
', )<

use inRemarks: Poor color; poor ceramic
vitreous clay products.

Bloating Tesr.. Negative

Potential Use.. None
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Seupr,n: R-2866 Count^v: Chesterfield

Locnli.ty: Clay pit of Daniels Brick and Tile Co., Inc., 3.0 miles north
of Hopewell off the west side of State Road 827 approximately

0.3 mile by road south of the intersection with State Road 618.

Description: The clay is light-gray and slightly sandy. One to 2 feet
'of sandy overburden is present. The clay is mixed with a,quartz-
mica schist (R-2917) from Dinwiddie County and extruded into
tile products.

Forwation or Age: Pleistocene

Smnpled lnteraal: Representative of sandy clay in pit.

R-aw Properties:

Water of plasticity: 31.8/"
Dryug shrinkage: 7.5'/.
Drying defects: none
Plasticity: medium

SIow Firing Test:

Dry strength: good
pH: 6.9

Other: some grit

Temp.
'F' Color

Hard- "/"Totil
ness Lin. Shk.

"/. APPar. Bulk Dens.

'/. Abs. Porosity gm/cc

1800 Cream
1900 Cream
2000 Ivory
2100 Buff
2200 Lt. brown
2300 Gray-brown

2+ 7.8

2+ 10.0

3 lz.t
6+ 15.0

7 lt.0
7+ 15.0

r7s
r5.7
t2.5
6.9
1.7

3A

3r.9
28.4
23.8

t45
3.8

7.1

1.78

l.8l
1.90

2.ll
2.26
2.09

Remarks: Good color; should fire to "M'\ry'" face-brick specifications

at about 2000'F.

Bloating Test.' Negative

Potential Use.' Buff face brick and tile.
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Sarrprr: R-2867 County: Chesterfield

Locality: Roadcut, 2.4 miles east of Walthall, on the nor'thwest side
of State Road 619 approximately 0.3 mile by road south of the
intersection with State Road 617.

Description: An exposure of 6 feet of light-gray, clayey sand is present
in a long roadcut that has a maximum height of l0 feet. The clay
content of the material is greater in the lower 3 feet of the ex-
posure. A zone of rounded quartz gravel 2 inches thick is present
about 3 feet above the base of the exposure; 3 to 4 feet of sandy
overburden is present.

Forlnation or Age: Pleistocene

Sampled Interaal: Sample across 6 feet of'clayey sand.

Raw Proper.ties:

Water of plasticity: 17.3'A
Drying shrinkage: 2.5"/.
Drying defects: none
Plasticity: low

Slo,tu Firing Test:

Temp.
'F Color

75

Dry strength: low
pH: 7.3

Other: sandy

Hard- "/"Total
ness Lin. Shk.

T" Lppar; Bulk Dens.

'/" Abs. Porosity ' gm/cc

1800 Salmon
1900 Salmon
2000 Salmon
2100 Buff
22W Lt. brown
2300 Gray-brown

2.t r9.8 35.6 .. 1.80

2.t 16.4 30.0 1.83

2.t 16.7 30.7 1.84

2.t 15.9 2e.6 1.86

2.5 -t6t 10.0 1.84

5.0 r5,3. -28.3 1.85
;: l:

2

2

2

2

2

Remarks: Fair color; Iacks plasticity.

Bloating Tesr.' Negative

Potential Use.' None
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Seupr,B: R-2868 County: Chesterfield

Locality: Roadcut, 0.5 mile north of Winterpock, on the east side of
State Road 621 approximately 0.5 mile by road north of the inter-
section with State Road 655.

Description: An exposure of 2 f eet of light-gray, clayey sand is present
in a long roadcut that has a maximum height of 5 feet. Over-
burden consists of 3 feet of sand that is stained by iron oxide.

Forrnation or Age: Quaternary (?)

Sampled Interaal: Sample across 2 feet of clayey sand.

Raus Properties:

Water of pl4sticiry: 2A.5"/" Dry strength: low
Drying shrinkage: 2.5/. pH: 7.0
Drying defects: none Other: short working,
Plasticitv: low some grit

Slou Firing Test:

Temp. Hard- '/"Total % Lpp^r. Bulk Dens.
' F Color ness Lin. Shk. % Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Buff

"t ', { 
-2 2.' 19,6 34.1 1.74

2 3.5

2100 Lt. brown 2 5.0 19.3 3+.2 1,77

2200 Brown 2 t.0 r3.l zt.O 1.91

2300 Dk. brown t 7.5 8.8 l7.l 2,06

Remarks: Fair color; high viuification temperarure.

Bloating Tesr.' Negative

Potentiul Ure.' None
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Seraprn: R-2869 County: Chesterfield

Locality: Bed of Swift Creek, 3.7 miles southeast of Hallsboro, just
north of State Road 604 at the bridge across Swift Creek, and l.l
miles by road east of the intersection with State Road 667.

Description: Medium-gray clay is exposed in the bed of Swift Creek.
The clay contains small lenses of fine-grained sand. Some minor
iron oxide staining is present.

Forntation or Age: Pleistocene

Santpled Interaal: Representative of clay in bed of Swift Creek.

Raw Properties:

Water of plasticity: 24.j"/"
Drying shrinkage: 5.0'/.
Drying defects: none

Slow Firing Test:

Temp.
" F Color

)t

Plasticity: low
Dry strength: fair
pH: 7.1

Hard- "/"Trxal
ness Lin. Shk. % Abs.

% I'ppar. Bulk Dens.
Porosity gn/cc

1800 Tan
f 900 Tan
2000 Bu{f
2100 Lt. brown
22W Brown
2100 Dk. brown

2+ 5.0

2+ i.0
2+ 7.5

t /.)
4 10.0

5 10.0

16.1 29.0

r5.4 27 .9

12.6 24.3

10.6 21.2

6.7 14.0

2.3 5.1

180
1.81

r.93

2.00

2.09
2.20

Remarks: Good buff color at 2000oFr should fire to "MW" face-
brick specilications at about 2000"F.

Bloating ?esr.' Negative

Potential Use.'Face brick and sewer pipe.
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Serrapr-o: R-2890 Courny: Chesterfield

Locality: Pit of Daniels Brick and Tile Co., Inc., 1.7 miles southeast
of Winterpock, on the south side of State Road 602 approximately
1.5 miles by road east of the intersection with State Road 621.

Description: Gray-green to blue-green schist that weathers to pale
gray-green and gray is present in the pit. The material is inter-
layered with zones of deeply weathered brown-yellow mica schist.
The exposed schist in the pit is stained by iron oxide, and brown-
black to black manganese (?) stains are present on joint and
foliation planes. The foliation of the schist has a strike of N.3l' W.
and a dip of 52'NE.; joint planes have strikes of N.59oW. and
N.47'E. and dips of 45'SW. and 69'NW. respectively. Minor
folding is present. This material has been used as a component in
the manufacture of structural clay products.

Formation or Age: Paleozoic (?)

Sarnpled Interaal: Representative of schist in pit.

Raw Properties:

Water of plasticity: L6.4/"
Drying shrinkage: none
Drying defects: none
Plasticity: low

Slow Firing Test:

Temp.
" F Color

Dry strength: low
pfJ: 6.2

Other: short working, mealy

Hard- /"Toltal
ness Lin. Shk. % Abs.

% Appar. Bulk Dens.
Porosity gm/cc

f800 Lt. brown (Poor bond) 0.0

f900 Lt. brown (Poor bond) 0.0

2000 Brown (Poor bond) 0.0

2100 Dk. brown 5 2.5

22oo (Clinker) 7+ 12.5

2300 (Clinker) 7+ r2.5

27.O

23.1

15.6

1.1

0.0

40.5 r.50
39.2 r.56
289 1.85

2.7 2.47

0.0 2.60

Bloating Test.' Negative

Fotential Use.' Nonplastic component in structural clay products.
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Servrpr,B: R-2891 County: Chesterfield

Locality: CIay pit of Redford Brick Cbmpany, 0.9 mile northeast of
Ampthiil, approximately 0.2 mile off the west side of Commerce
Road and approximately 0.4 mile by road south of the intersection
with Bells Road.

Description: Redford Brick Company is utilizing the clay from this
pit in the manufacture of brick. General Shale Products Corpora-
tion and Southern Pottery use similar clay obtained from an ad-
jacent pit for manufacture of brick and pottery respectively. Ten
feet of light- to medium-gray and yellow-orange clay is exposed
in the pit. Dull-black manganese (?) stain occurs on surfaces ex-
posed along shrinkage cracks.

Formation or Age: Pleistocene

Srmpled Interval: Representative of clay in pit.

Ra'zt Properties:

Water of plasticity: 22.1"/"
Drying shrinkage: none
Drying defects: none
Plasticity: medium

Slow Firing Test:
Temp. Hard- T"Tota,l

' F Color ness Lin. Shk. % Abs.

39

Dry strength: good
pH: 5.2

Other: smooth

%Lppar. BulkDens.
Porosity gm/cc

1800 Tan Z

1900 Tan 3

2000 Dk. tan 6
2100 Red 7

2200 Dk. red 7+
23A0 Dk. red 7+

0.0 18.4 32.4 1.76
0.0 16.3 29.8 r.8t
5.0 n.0 2t.6 t96
7.5 4.3 9.4 2.19
7.5 2.7 6.0 2.23

7.5 r,9 4.3 2.27

Remarks: Good color; good firing range; should fire to "SW" face-
brick specifications at about 2050'F.

Bloating Tesr.' Negative

Exftusion Test:

Body composition: 100'/" by weight raw clay thru 8 mesh
Water added for extrusion: 22"/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 8-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140'F.
Dryt.g shrinkage: 625%
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Firing:

Time: 24 hours Appar. porosity: 1.48'/.
Temperature: 2140oF Bulk density: 2.35 gm/cc
Cone: 5 over Hardness: 6

Total shrinkage: !2.5'/" Color: dark red
Absorption: 0.5o/o

Glaze: Single fire, lead (clear).

Remarks:

Handles well in extrusion; has good firing range and develops

good color. When fired to the temperature necessary to
provide specified absorption this clay should be zuitable for
face brick, sewer pipe, and quarry tile. No crazing or shiver-
ing was noted in the glazed pieces.

Potential Use.' Face brick (current use), quarry tile, and sewer pipe.
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DrNwroorr Courvry

Samples were collected from five localities in Dinwiddie County.
Laboratory testing indicates the following potential uses for rhe raw
material:

Sample Formation or Age Potential Use

+3

R-2911 Pleistocene (?)
R-2914 Tertiary
R-2915 Paleozoic (?)
R-2916 Paleozoic (?)
R-2917 Paleozoic (?)

None
Garden pottery
Face brick, and possible sewer pipe
Used as a nonplastic component
Used as a nonplastic component



++ VrncrNrA Drvrsrox or MrNrner Rnsouncss

Seupm: R-2913 Count"v: Dinwiddie

I-ocality: Roadcut,0.8 mile northwest of Rowanta, on the north side

of State Road 703 approximately 0.7 mile by road west of the
intersection with State Road 667.

Descriptian: An exposure of about 5 feet of sandy, micaceous clay
that is mottled gray, yellow, and red occurs in a roadcut having
a length of 130 feet and a maximum height of 7 feet. Localized
concentrations of quartz sand that is stained by iron oxide are

scattered throughout the exposure. Overburden consists of ap-

proximately 3 feet of clayey sand and sand.

F'orntation or Age: Pleistocene (?)

Sampled lnteraal: Sample across approximately 5 feet of sandy clay.

Rar.u Properties:

Water of plasticity: 17.5/"
Drying shrinkage: none
t)rying defects: none
Plasticity: low

Slotu Firing Test:

Dry strength: low
pH: 3.8

Other: gritty

Temp.
" F Color

Hard- "/.Tcxil
ness Lin. Shk.

"/" Appar. Bulk Dens.

% Abs. Porosiry gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. bror.vn
2200 . Brown
2300 Dk. brorvn

2 0.0

3 0.0

4 0.0

4 0.0

4 0.0

4 0.0

35.2 r.76
3 5.0 r.77

32.9 1.79

3; 'it
low mechanical

20.0

19.8

18.4

1;

Remarks: High vitrification temperature; very
strength.

B!oating Tesr.' Negative

Potential Use.' None



Arelyses on Crey rVlqrnnrers

Seuprn: R-2914 County: Dinwiddie

Locality: Roadcur, 2.5 miles south of DeWitt, on the east side of State
Road 645 approximately 2.0 miles by road north of the intersec-
tion with State Roads 655 and 692.

Description: An exposure of about 9 feet of brown-red, red, and
yellow-brown clay occurs in a roadcut that has a maximum height
of 10 feet. The clay in the exposure can be divided into 3 zones
based on color and composition. The lower 4 feet is yellow-
brown to orange-brown clay, with light-gray and red mottling;
the intermediate zone is composed of about 2 feet of consolidated,
slightly indurated ferruginous silty clay that conrains a black,
sooty coating on fracture surfaces; the upper 3 feet is a uniform,
brown-red clay. Overburden consists of gravel, sand, and soil.
Small fragments of weathered granitic rock are scattered over the
surface of the exposure and surrounding area.

Forrnation or Age: Tertiary

Sampled lnteraal: Sample across approximately 9 feet of clav.

Rai.a Properties:

Water of plasticity: 28.2/"
Drying shrinkage: 5.0"/"
Drying defects: none
Plasticity: medium

Slow Firing T'est:

Temp.
'F Color

+5

Dry strength: good
pH: 3.9

Other: smooth

Hard- "/.Tcxal
ness l-in. Shk '/. Abs.

/. Appar. Bulk Dens.
Porosity gm/cc

f 800 Tan
1900 Tan
2000 Lt. brou'n
2100 Lt. brown
22M Brown
23AA Dk. b:"own

/ \ tl

t (n
t /.)
4 10.0
4 11 <

4 r) (

48.4 1.48

49.7 1.5I
47 .3 1.50

42.3 1.69

37.6 1.80

37 .t 1.83

32..7

32.9

3 1.5
f ( n

20.9

20.1

Remarks: Color marginal; high vitrification temperarrlre.

Bloatin g Tesr.' Negative

Potential Use.' Garden pottery
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Sanrprr: R-2915 County: Dinwiddie

Localityi Pit,2.9 miles southwest of DeWitt, off the northwest side

of U. S. Highway I approximately 1.5 miles by road southwest
of the intersection with State Road 649.

Description: The quartz-mica schist that crops out in the pit is light-
gray, cream, and white. Many zones within the schist have beerr

deeply weathered. Zones of predominantly quartz and mica are

present. Black manganese (?) stains occur on joint and foliation
planes.

Forrnation or Age: Paleozoic (?)

Smnpled lnteraul: Representative sample of schist in pit.

Raus Properties:

Water of plasticity: 19.0"/"
Drying shrinkage: none
Drying defects: none
Plasticity: low

Slow Firing Test:

Temp.
'F Color

Dry strength: low
pH: 4.5

Other: very short working,
gritty

Hard- /"Totel
ness Lin. Shk. '/. Abs.

% Lpprt. Bulk Dens.
Porosiry gm/cc

1800 Lt. tan
l9O0 Lt. tan
2000 Lt. tan
2100 Sand
2200 Grry
2300 Gray

Remarks: Good
velops.

0.0 19.6

0.0 19.0

0.0 r5.3

0.0 r3.9
2.5 7.r
5.0 6.3

129 r.68
32.3 1.70

26.t 1.73

25.9 1.86

14.6 2.05

12.6 2.00
7

7+

light-tan color; friable until a ceramic bond de-

Bloating Tesr.' Negative

Extrusion Test:

Body composition: 100"/. by weight raw clay tfuu 8 mesh
Water added for extrusion: 18"/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 8-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140'F
Drying shrinkage: none
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Firing:

Time: 24 hours Appar. porosity: l3.g%
Temperature: 1970oF Bulk density: 2.10 gm/cc
Cone: 03 flat Hardness: 7
Total shrinkage: 4.3"/" Color: Iight red
Absorption: 7.5./,

Glaze Single fire, lead (clear).

Remarks:

Clay is very low in green strength. It develops good color
and would probably be satisfactory for face brick, but mar-
ginal for sewer pipe. No crazing or shivering was noted in
the glazed pieces.

Potential Use.' Face brick and possible sewer pipe.
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Snraprn': R-2916 Countv: Dinwiddie

Locality: Pit of General Shale Products Corporation, 3.0 miles north-
west of DeWitt, ofi the northeast side of State Road 646 approxi-
mately 0.3 mile by road northwest of the intersection with State

Road 647.

Descripti.on: Gray and gray-green schist that weathers to light gray,

light gray-greett, 
"nd 

pale green is present in the pit. Blue-black to

Uiact< staini occur on foliation and joint planes. The foliation of
the schist has a strike of N.23'W. and a dip of 84"SW.; well-
developed foint planes have a strike of N.85'E. and a dip of
81'NW. Minor folding is present.

Farwation or Age: Paleozoic (?)

Sampted Interaal: Representative sample of schist in pit.

Ra,us Properties:

Water of plasticity: 16.O/"
Drying shrinkage: none
Drying defects: none
Plasticity: low

Slow Firing Test:

Temp.
'F Color

Dry suength: low
pH: 6.7

Other: very short working

Hard- "/"Totil
ness Lin. Shk.

/" APPat. Bulk Dens.

% Abs. Porosity gm/cc

1800 Tan
1900 Tan
2m0 Lt. brown
2100 Brorvn
2200 (Clinker)
2100 (Clinker)

2 0.0

2 0.0

3 0.0

t t.)
8 2.5

8 2.5

23.0

21.+

LJ.L

12.7

4.6

38.0

36.4

25.7

25.0

9A

t.65

r.70
1.95

1.97

2.M

Remarks: Color marginal; short firing range.

Bloating ?esr: Negative

Potential (Jse: Used as a nonPlastic comPonent in structural claV

products.
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SelvpLB: R-2917 County: Dinwiddie

Locality: Pit of Daniels Brick and Tile Co., Inc.,2.3 miles north of
Ford, off the west side of State Road 621 approximately 2.0 miles
by road north of the intersection with U. S. Highway 460.

Description: Medium-gray schist that weathers light gray, gray-green,
pale green, and white is present in the pit. The foliation of the
schist has an east-west strike and a dip of 37.N.; well-developed
joint planes have a strike of N.80'E. and a dip of 55.NW. The
foliation and joint surfaces are stained brown, yellow-orange, rust-
brown, and blue-black by iron oxide.

Formation or Age: Paleozoic (l)
Sarnpled Interual: Representative sample of schist in pit.

Raza Properties:

Water of plasticitv: t7.S/.
Drying shrinkage: none
Drying defecrs: none
Plasticity: low

Slow Firing Test:

Temp.
'F Color

+9

Dry strength: low
pH: 6.9
Other: short working

Hard- '/"Total
ness Lin. Shk. % Abs.

T, Lppar. Bulk Dens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Lt. brown
2100 Brown
22ffi Dk. brown
23w (Clinker)

2 0.0
2 0.0
3 0.0
7 5.0
I 7.5

8 5.0

22.r
20.6

18.0

9.8
1a

8.6

J69
35.2
7) ')

20.0

38
14.8

r.67
r.7l
r.79
2.04
2.26

t.72

Remarks: Overfired at 2300oF.

Bloating Tesz.' Negative

Potential Use: Used as a nonplastic
products.

comPonenr in structural clay
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EssEx CouNrv

Samples were collected from four localities in Essex County. Lab-
oratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age Potential Use

R-2779 Pleistocene Flue lining
R-2780 Pleistocene None
R-2800 Pleistocene (?) None
R-2801 Pleistocene (!) Flue lining
R-2802 Pleistocene (?) Face brick
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Sanrprn: R-2779 County: Fssex

Locality: Roadcut, 1.3 miles nofth of Beazley, on the east side of State
Road 635 (Figure 5) approximately 0.7 mile by road north of the
intersection with State Road 630.

Description: An exposure of about 9 feet of mottled gray, red, and
yellow sandy clay occurs in a long roadcut that has a maximum
height of 10 feet. Less than a foot of soil overburden is present.

Forrnation or Age: Pleistocene

Srrnpled Interval: Sample across approximately 9 feet of sandy clay.

Raw Properties:

Water of plasticity: 20.2'/.
Drying shrinkage: 5.0'/"
Drying defects: none

Sloa: Firing Test:

Plasticity: medium
Dry strength: good
pH: 7.3

/" Lppar. Bulk Dens'
'/" Abs. Po:osity gm/cc

Temp.
" F Color

Hard- "/"Total
ness Lin. Shk.

1800 Pale tan
f900 Pale tan
2000 Pale tan
2100 Buff-tan
2200 Bufi
2300 Buff

Remarks: Good

)
3

4

5

6

6

5.0

5.0

5.0

5.0

5.0

5.0

17.9

17.1

16.6

15.4

14.1

14.1

33.r

32.8

31.0

29.+

27.2

26.8

1.85

r.92

1.91

t.93
l90

color; high vitrification temperature.

Pyrornetric Cone Equiaulent: 20-23

Bloating Tesr.' Negativc

Potential Use; Flue lining
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County: Fssex

Locali.ty: Roadcut, 1.5 miles south of Loretto, on the west side of State
Road 635 approximately 0.2 mile by road south of ttre intersection
with State Road 639.

Description: An exposure of about 3 feet of mottled gray, red, and
pink-gray clay occurs in a long roadcur that has a maximum
height of 12 feet. The clay is overlain by about 3 feet of sand and
sandy soil, and underlain by approximately 5 feet of light-gray,
slighdy mottled sandy clay, that contains quarrz gravel.

Formation or Age: Pleistocene

Sampled Intennl: Sample across

Raw Properties:

Water of plasticity: 21.8/.
Drying shrinkage: 5.0o/"
Drytng defects: none

Slow Firing Test:

Temp.
" F Color

approximately 3 feet of clay.

Plasticiry: medium
Dry strength: good
pH: 6.6

Hard- '/"Tr*el
ness Lin. Shk. % Abs.

"/" Lppar. Buik Dens.
Porosity gm/cc

f 800 Red-brown
1900 Red-brown
2000 Red-brown
2100 Dk. red-brown
22W Dk. red-brown
2300 V. dk. brown

5.0 21.3

5.0 20.6

5.0 20.6
5.0 19.6

5.0 l8.l
5.0 l8.l

J7.9 1.78

37.r 1.80

36.9 1.79

t5.5 1.81

33.3 1.84

33.7 r.84

)
+

4
?

5

Remarks: Weak ceramic bond; high vitrification temperarure; nor
suitable for use as the principal component in vitreous clay
products.

Bloating Tesr.' Negative

Potmtial Use.' None
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Seupr,B: R-2800 County: Essex

Locality: Roadcut, 3.8 miles northeast of Millers Tavern, on the west
side of U. S. Highway 360 approximately 0.9 mile by road south
of the intersection with State Road 619.

Description: An exposure of approximately 9 feet of dark-gray to
light-brown clay and sandy clay is present in a roadcut 30 to 40
feet in height. The clay contains localized lenses of sand between
laminae and small quantities of gravel and mica; carbonaceous
material and invertebrate fossils are also present. An indurated,
cross-bedded, ferruginous sandstone underlies the sampled clay;
this sandstone is 3 to 4 feet thick in the north end of the cut. Ap-
proximately 25 feet of sand and sandy soil are Present above the
clay.

Formation or Age: Pleistocene (?)

Sampled Interaal: Sample across 9 feet of clay and sandy clay.

Raw Properties:

Water of plasticity: 24.0"/"

' :Drying shrinkage: 9.0'/.
'Drying defects: warping

Slow'Firing Test:

Plasticity: medium
DrV strength: good
pH: 4.3

/"ApP*r. BulkDens.
'/" Abs. Porosity gm/cc

Tempi
" F Color

Hard- '/"Total
ness Lin. Shk.

1800,r Red-brown
1900 Red-brown
2000 Red-brown
2f00, Chocolate
22W Dk. brown
2300

3 10.0 19.3 3+:7

4 10.0 r8.2 33.3

t 10.0 156 29.t
6 r1.0 r2.3 24.t
7 r3.O 9.3 l9.r

(Expanded)

1.80

1.83

1.89
1.99

,.y

Remarks: Color marginal; high drying shrinkage; not suitable for
use as the principal component in vitreous clay products.'

Bloating Tesr.' Negative

Potential Use.' None
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Serurprns: R-2801 and R-2g02 County: Essex

Locality: Roadcur, 3.3 miles southeast of Mount Landing, on the south
side of State Road 659 (Figure 6) approximately Z.i miles by road
east of the intersection with Sate Road 6lg.

Description: An exposure of about 13 feet of sandy, micaceous, fos-
siliferous clay is presenr in a long roadcut that has a maximum
height of 30 feet. The clay may be divided inro two zones based
on color. The lower zone (R-2802) is composed of 9 feet of
gray-green clay that conrains localized concentrations of indurated,
slightly ferruginous sand; the upper zone (R-2S01) is composed of
about 4 feet of light-grav clay that is stained locally by moderate
amounts of iron oxide. The clay is overlain by 16 feet of clayey
sand and sandy soil.

Formation or Age: Pleistocene (l)

R-2801

Sarnpled Interaal: Sample across approximately 4 feet. of light-gray,
sandv clay.

Raw Properties:

Water of plasticity: 22.2/.
Drying shrinkage: 4.0'/.
Drying defects: none

Slow Firing Test:

Temp.
'F Color

Plasticity: medium
Drv strength: good
pH: 6.0

Hard- l"Tol:al
ness Lin. Shk. % Ab,s.

T" Lppar. Bulk Dens.
Porosity gm/cc

1800 Tan 3

1900 Tan +
2000 Tan 4
2100 Lt. brown t
22Co Brown 5

23W Gray 6

Remarks: Good color; high vitrification temperature.

5.0
5.0

7.0
7.O

7.0
7.0

2t.l
20.4

19.0

17.2

14.8

12,8

36.7

3t.9
33.8

3r.3
27.8

24.7

r.7+
1.76

1.78

1.82

1.88

r.93

Pyrornetric Cone Equivalent: 18-19

Bloating Test.' Negative

Potential Use: Flue lining
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R-2802

Smnpled Interaal: Sample across 9 feet of gray-green, sandy clay.

Ra,LL^ Properties:

Water of plasticity: 24.8'/" Plasticity: medium
Drying shrinkage: 5.0"/" Dry strength: good
Drying defects: none pH: 4.3

Slow Firing Test:

Temp. Hard- '/"Total '/" Appar. Bulk Dens.

' F Color Ress Lin. Shk. % Abs. Porosity gm/cc

1800 Red-tan 4 5.0 19.4 31.8 1.6+

1900 Red-tan 4 5.0 18.5 30.7 1.66

2000 Red-tan 5 5.0 169 28.6 1.69

2100 Brown 5 6.0 15.0 26.A 1.73

22W Red-gray 6 10.0 10.1 18.4 1.82

2300 Gray 7 r0.0 9.2 r7.0 1.85

Remarks: Good color; should fire to '(MVV', facellrick specifica-

tions at about 2200oF.

Bloating Tesr: Negative

Potential Use; Face brick
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Figure 5. Exposure of clay of Pleistocene age (Sample R-2779) on
the east side of State Road 635 approximately 0.7 mile by road north
of the intersection with State Road 630.

)/

* 4- @u*i
Figure 6. Exposure of clay of Pleistocene (?) age (Samples R-2801
and R-2802) on the south side of State Road 659 approxlmately 2.3
miles by road east of the intersecrion with State Road 618.
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Figure 5. Exposure of clay of Pleistocene age (Sample R-2779) on
the east side of State Road 635 approximately 0.7 mile by road north
of the intersecrion with State Road 610.

Figure 6. Exposure of clay of Pleistocene (!) age (Samples R-2801
and R-ZSOZ) on the south side of State Road 659 approximately 2.3
miles by road east of the intersection with State Road 618.
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Groucnsren CouNry

Samples were collected from three localities in Gloucester Counry.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formatiirn or Age

R:2775 Pleistocene (? )
R-2776 Pleistocene
R-2777 Pleistocene

Potential Use

Face brick
None
None
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Se,r,rplB: R-277i Count'y: Gloucester

Locality: Roadcut on the west side of State Road oto approximately
0.5 mile by road north of the interscction with State Road 617

at Signpine.

Description: Two layers of light-gray, greenish-yellow, and yellow
fossiliferous clay,7 feet and 3 feet thick, separated by 4 feet of
sandy clay rvith interlayers of carbonaceous material, occur in a

long roadcut approximately 20 to 25 feet in height where the

sample was collected. The clay is underlain by 5 feet of sand and

overlain by 2 to I feet of sandy, clayey soil. Staining by iron

oxide occurs throughout the exposure.

Formation or Age: Pleistccene (?)

Smnpled Inter',tal: Sample across 14 feet of cley and sandy clay in the

north end of the roadcut.

Raw Properties:

Water of plasticity: 25.27"
Drying shrinkage: 6.0'/"
Drying defects: ngne

Slovs Firing Test:

Plasticity: medium
Dry strength: good
pH: 6.2

Y" '\PPat. Bulk Dens'

% Abs. Porosity gm/cc
Temp.

" F Color
Hard- "/.Totd
ness Lin. Shk

1800 Red-tan i
1900 Red-tan i
2000 Red-tan +

2100 Red-bror,r'n t
22U) Dk. brown (t

2100 V. dk. brown 7

7.4

70
11.0

il.0
12.0

15.0

20.3

18.1

16.5

1+.5

I l.l
8.4

15.9

)).)
tr.2
28.1

21.O

18.1

1.77

1.84

1.89

t.9t
z,a7

2.16

Remarks: Fair color; should fire to "M'\ry'" face-brick specifications

at about 2200'F.

Bloating Test.' Negative

Potential Use.' Face brick
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Se:r,rprn: R-2776 County: Gloucester

f-acality: Roadcut,2.7 mi]es west of Cash, on thc north side of State
Highway 198 at its intersection with State Road 610.

I)escri.ption: An exposure of 2 feet of mottled light-gray, yellow, and
red sandv clay, overlain by about 2 feet of yellowish-brown sandy
clay, occurs in a roaclcut approximately 6 feet in height. The sand
in the clay is well sorted, and subangular to rounded. Less than
a foot of soil overburden is present.

Forrnation or Age: Plejstocene I

Srrcnpled Interaal: Sample across approximately 4 feet of sandy clay.

Raus Properties:

Water of plasticitr'; 19.0"A
Drying shrinkage: 5.0/.
Drying defects: none

Slo.o Firing Test:

Temp.
T

6l

Plasticity: low
Dry strength: fair
pH: 5.6

Hard- /"Texzl
Color ness Lin. Shk. %.Abs.

/. Lppalr. Bulk Dens.
Porosity gm/cc

1800 Lt. tan (Poorbond) j.0
1900 Lt. tan j i.0
2000 Lt. tan I i.0
2100 Tan 3 j.0
22AA Lt. brorvn (Poor bond) j.0
2300 Lt. brown (Poor bond)

t;
16.2

16.0

3t.6
l0;6
34.2

r.85
1.89

1.89

Remarks: Weak ceramic bond; high vitrification temperature; nor
suitable for use as the principal component in vitreous clay
products.

Bloating Tasr.. Negative

Potential Use.' None
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Sennpr-e: R-2777 County: Gloucester

Locality: Roadcut on the northeast side of State Road 601 approxi-
mately 0.8 mile by road northrvest of the intersection with State

Highway 198 at Cash.

Description: An exposure of 2 feet of light-gray clay, overlain by 4

to 5 feet of mottled light- to medium-gray and yellow-brown
clayey sand, occurs in a roadcut that has a maximum height of I
feet. Minor staining by iron oxide is Present throughout the ex-

posure, and is more common in the clayey sand. Approximately
2 feet of sandy soil overburden is present.

Formntion or Age: Pleistocene

Srmpled lntervol: Sample across 6 feet of clay and clayey sand in the

northeast end of the roadcut.

Ra,u Properties:
Water of plasticity: 19.0'/"
Drying shrinkage: 5.0"/"
Drying defects: none

Slow Firing Test:

Plasticity: low
Dry strength: fair'
pH: 5.1

'/" LPPar. Bulk Dens.

% Abs. Porosiry gm/cc
Temp.

" F Color
Hard- /"Total
ness Lin. Shk

1800 Red-tan 3 5.0

1900 Red-tan 3 5.0

2000 Red-tan 3 5.0

2100 Lt. red-brown 3 5.0

2200 Brovin 4 5.0

23C0 Brown (Poorbond)

18.2 33.1 1.82

18.1 32.9 1.82

r7.t 32.2 1.84

16.5 30.7 1.86tI ,r. ,.y

Remarks: Weak ceramic bond; high vitrification temPerature; not
suitable for use as the principal comPonent in vitreous clay

products.

Bloating Tesr: Negative

Potential Use.', None
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GnreNsvrrln CouN'rv

Samples *'ere coilected from seven localities in Greensville counry.
Laboratory testing indicates the follow.ng potential uses for rhe raw
material:

Sample Formation or Age Potential Use

65

R-2712
R-:906
R-2907
R-2908
R-2909
R 2910

R-291 l

Residual clay
Pleistocene (?)
Pleistocene
I ertrary
Tertiary
Tertiary
Tertiary

Face brick
Flue lining
Face brick and structural tile
Face brick and structural tile
Face brick, quarry tile, and sewer pipe
Flue lining and garden pottery
"NW" brick and garden pottery
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Sevrpr-o: R.-2712 County: Greensville

Locnlity: Roadside ditch, 3.2 miles north of Radium, on the northwest
side of a forest fire trail (trail starts at the Norfolk and Western
Railway crossing of State Road 608 about 1.1 miles east of Calla-

ville) approximately 4.3 miles by road south of its intersection
with State Road 608.

Description: Three feet of yellow-orange plastic clay was penetrated
by a hole augered in a roadside ditch. The clay is residual and

probably weathered from a granite, although some fragments have

a schistose structure. Fragments of irregularly shaped quartz and

iron oxide concentrations are Present. No overburden is Present
where the clay was sampled.

Forrnation or Age: Residual clay

Sampled Interual: Sample across

Raza Properties:

Water of plasticity: 29.2"/"

Drying shrinkage: 2.5'/"
Drying defects: none

Slou Firing Test:

3 feet of clay.

Plasticity: low
Dry strength: low
pH: 5.2

Temp.
'F Color

Hard- %Totil
ness Lin. Shk.

% Lpparr. BulkDens.
% Abs. Porosity gm/cc

f800 Orange-tan (Poor bond) 2.5

1900 Orange-tan (Poor bond) 2.5

2000 Orange-ten 3 7.5

2l0O Lt. brovrn 4 10.0

2200 Red-brown 5 17.5

2300 Dk. brown 6 17.5

28.0
27.9

19.8

10.6

3.6

2.0

43.2 1.53

+2.9 1.53

35.0 r.77
z2.o 2.08

8.6 2.3r
4.6 2.3r

Remarks: Excessive shrinkage above 2l00oF.; should fire to "M!V"
face-brick specifications at about 2100"F.

Bloating Test.' Negative

Potential Use: Face brick
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Sevrpr,e: R-2906 County: Greensville

Locality: Roadcut,0.9 mile east of Skippers, on the southeast side,of
State Road 629 approximately 0.1 mile by road northeast of the
intersection with State Road 626.

Description: An exposure of about 3 feet of yellow-tan silty clay, with
gray and red mottling, is present in a roadcut that has a length of
130 feet and a maximum height of about 4 feet. Overburden con-
sists of sandy soil.

Formation or Age: Pleistocene (?)

Sampteit Interaal: Sample across approximately 3 feet of silty clay.

Razl Properties:

Water of plasticity: 23.2"A
Drying shrinkage: none
Drying defects: none
Plasticiry: medium

Slow Firing Test:

Temp.
" F Color

67

Hard- /.Total
ness Lin. Shk.

Dry strength: fair
pH: 4.3

Other: gritry

7" Appar. Bulk Dens.

/" Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Dk. tan
2200 Lt. brown
2300 Brown

2

+

{
5

2.5 19.5

2.t 19.2

2.5 18.9

5.0 17.+

5.0 16.4

5.0 17.6

3+.t t.7t
33.8 r.76
33.5 1.78

31.5 1.81

30.0 1.83

32.0 r.82

:::I

Remarks: Color marginal; high vitrification temperature.

Bloating Tesr: Negative

Potential Use: Flue lining 
')
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S,rupr,n: R-2907 County: Greensville

Locality: Borrow pit, 1.7 miles southwest of Bryants Corner, off the
northwest side of State Road 622, approxtmately 0.2 mile by road
southwest of the intersection with State Road 025.

Description: An exposure of about 4 feet of mottled light-gray, yel-
low-brown, and brown clay occurs in a borrow pit approximately
150 feet wide, 110 feet lcng, and 5 feet deep. Predominantly
light-gray clay is present in the northeast end of the pit; this clay
probably underlies the main portion of the sampled mottled clay.

Fonnation or Age: Pleistocene

Smrtpled Interaal: Representative sample of clay in pit. I

Ra,tu Properties:

Water of plasticity: 24.6"/.
Drying shrinkage: none
Drying defects: none
Plasticity: medium

Slow Firing Test:

Dry strength: good
pH:4.2
Other: smooth

Temp.
'F Coior

Hard- /"Total
ness Lin. Shk. % Abs.

% Appar. Bulk Dens.
Porositv F\/cc

l80O Tan
1900 Tan
2000 Buff
2100 Lt. red
2200 Red-brown
2300 Dk. brown

3 2.5 14.6

4 5.0 15.0

+ 7.5 10.9

5 10.0 5.0
7 r0.0 1.0

7 + r2.5 4.5

27 .2 1.86

28.5 1.90

2r.9 2.01

10.8 2.16

6.8 2.25

99 2.21

Remarks: Good color; should fire to "MVy" face-brick specifications
at about 1950'F.

Bloati.ng ?esr.' Negative

Potential Use.' Face brick and structural tile.
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Senrprr: R-29O8 Count'v: Greensville

Locality: Roadcut, 1.5 miles south of Emporia, on the southwest side
of State Road 710 approximatelv 0.5 mile by road southeast of
the intersection with U. S. Highway 301.

Description: An exposure of 2 feet of gray and yellow-brown clay is
present in a long roadcut that has a maximum height of 4 feet.
The clay is overlain by op to 2 feet of sand, gravel, and soil.

Forynation or Age: Tertiary

Sampled Intemtal: Sample across 2 feet of clay.

Rau Properties:

\ryater of plasticity: 31.6"/"
Drying shrinkage: 5.0'/.
Drying defects: none
Plasticiry: medium

Slow Firing Test:

Temp.
'F Color

69

Dry strength: high
pH: 3.6

Other: smooth

Hard- "/"Torttl
ness Lin. Shk. % Abs.

'/" Appar. Bulk l)ens.
Porosity gm/cc

1800 Lt. tan
1900 Lt. tan
2000 Lt. tan
2100 Bu{f
2200 Brown
2100 Gray

Remarks: Good

2 5.0 21.5

i 5.0 20.5

+ 7.5 16.4

6 10.0 8.9
7 r2.5 4.7

7+ r2.5 r.6

tan color; good firing range.

it 9 r.67
349 r.70
29.8 t.82
18.1 2.M
l0.l 2.19

3.7 2.32

Bloating Tesr.' Negative

Extrasion Test:

Body composition: 100"/" by weight raw clay thru 8 mesh
Water added for extrusion: 30"/" of dry batch weight
Shapes extruded: l-inch x i-inch bars, cut to 8-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140'F
Drying shrinkage: 6.25",/"
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.F[rnE:

ir*", 24 hours Appar. porosity: tt.0%
Temperature: 2050oF Bulk density: 2.15 gm/cc
Cone: 2 over Hardness: 7

Total shrinkage: 12.5"/. Color: orange-tan
Absorption: 5.3"/"

Remarks:

Extrudes satisfactorily; color is better at firing temperatures
below 2000'F.

Potential Use.' Face brick and suuctural tile.
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Selrpro: R-2909 Coanty: Greensville

Locality: Roadcut,4.8 miles southwest of Skippers, on the north sidc
of State Road 631 approximately 0.2 mile by road wesr of the
intersection with State Road 629, and iust easr of the bridge
crossing Beaverpond Creek.

Descri.ption: An exposure of approximately 5 feet of mottled gray,
yellow, red, and brown clay is present in a long roadcut that has

- a maximum height oI 7 f.eet. Weathered igneous rock crops out
in the west end of the roadcut. The clay is overlain bv up to 2 feet
of clayey sand, sand, and gravel.

Formailon or Age: Tertiary

Sampled Interval: Sample across 5 feet of clay.

Razrs Properties:

Water of plasticity: 30.5/"
Drying shrinkage: none
Drying defects: none
Plasticity: medium

Slow Firing Test:

Temp.
"F

7l

Dry strcngth: high
pFt: 3.9

Other: smooth

Hard- '/. t otal
Color ness t.in. Shk. % Abs.

%Appar,BulkDens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. gray

3 5.0 24.0 40,3

4 7.5 19.7 34.7

5 7.5 15.0 28.4
6 10.0 13.6 26.8
7 10.0 9.8 20.4
7+ r0.0 6.4 14.1

r.68
r.76
1.89
r.97
2.08

2.20

Remarks: Good tan color; good firing range.

Bloating'Iest.' Negative

Extrusion Test:

Body composition: 100"/" by weight raw clay thru 8 mesh
Water added for extrusion: 35"/" of dry batch weight
Shapes exuuded: l-inch x l-inch bars, cut to S-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140'F
Drying shrinkage: 5.2%
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Firing:

Time: 24 hours Appar. porosity: 22.8%
Temperature: 2140oF Bulk density: 2.24 gm/cc
Cone: 5 over Hardness: 7

Total shrinkage: 15.5o/o Color: dark red
Absorption: 10.2'/.

Remarks:

This clay develops good color and has a good firing range..

It might be suitable for face brick, sewer pipe, and quarrv
tile although lamination and high shrinkage could be trouble-
some.

Potential Use.' Face brick, quarry tile, and sewer pipe.
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SenrprB: R-2910 County: Greensville

Locality: Roadcut, 3.8 miles south of Purdy, on the east side of State
Road 605 approximately 2.1 miles by road south of the intersection
with State Road 611.

Description: An exposure of 4 feet of red-brown clay, wirh yellow
moftling in the rower 2 feet, occurs in a roadcut that has a length
of 130 feet and a madmum height of about 5 feet. The clay is
slightly silty in places. Overburden consisrs of sandy clay and soil.

Formation or Age: Tertiary

Sarnpled interaul: Sample across

Raan Properties:

Water of plasticity: )1.3/"
Drying shrinkage: none
Drying defects: none
Plasticity: medium

Slow Firing Test:

Temp.
" F Color

73

4 feet of clay.

Dry strength: high
pH: 3.9

Other: smooth

F*ard- /.Tottl
ness Lin. Shk. % Abs.

)L lppar. Bulk Deru.
Porosity gm/cc

l80O Tan
1900 Tan
2000 lan
2100 Lt. brown
2200 Brovn
2300 Red-brown

: 0.0 28.6

i 2.5 28.5
4 )\ 

'7 
1

4 5.0 23.2

++ 5.0 21.+

5 7.5 17.8

44.O 1.5+

+3s r.5+
43.2 r.57
39.0 1.68

37.2 r.74
32.9 1.85

Remarks: Color marginal; high vitrification temperature.

B loating Tesr.' Negative

Potential Use.' Flue lining and garden pottery.
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Seupm: R-2911 Countv: Greensville

Locality: Roadcut,2.7 miles north of Emporia, on the east side of
State Road 619 approximately 1.3 miles by road north of the
intersection with State Road 644.

Description: An exposure of 4 feet of red, micaceous, slightly silry
clay is present in a roadcut that has a maximum height of about
5 feet. Overburden consists of sand and gravel.

Formation or Age: Tertiary

Smnpled Interual: Sample across 4 feet of clay.

Rmts Properties:

Water of plasticity: 33.8/"
Drying shrinkage: 3.0/"
Drying defects: none
Plasticity: high

Sloas Firing Test:

Temp.
: 'F Color

Dry strength: high
pH 4.7
Other: smooth

Hard- T.Total
ness Lin. Shk. % Abs.

% Lppar. BulkDens.
Porosiry gm/cc

1800 Dk. tan
1900 Dk. tan
2mO Dk. tan
2100 Lt. brown
2200 Brown
2300 Dk. brown

27.3 44.O

26.1 42.t
18.4 34.+

15.5 30.1

14.2 28.1

13.1 26.9

Remarks: Color marginal; high vitrification temperanrre.

Bloating Tesr.' Negative

Potmtial Use.' "NW" brick and garden pottery.

3 5.0

4 5.O

4 7.5

4 10.0

5 10.0

7 r2.5

t.6l
t.6l
1.87

1.q4

1.98

2.45
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HeNovBn Couury

_ Samples v'ere collected from five localities in Hanover Counry.
Laboratory testing indicates the following potential uses for the rav'
material:

Sample Formation or Age

R-2858 Precambrian (?) Face brick and drain tile
R-2860 Terriarv (?) None
R-2861 Pleistocene Flue lining
R-2862 Pleistocene None
R-2863 Pleistocene Face brick and structural tile

Potential Use
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Senrpr-r: R-2858 Countv: Hanover

Locality: Settling pond at plant of M and T Chemicals, Inc., located
off the south side of State Road 677 at Gouldin and 3.8 miles

south of tVlontpelier.

Description: The company utilizes raw material obtained from weath-

ered pegrnatite dikes. The plant extracts feldspar, rutile, and il-
menite, and other minerals that may Prove to be economical, and

tailings from the processed ore are discharged into settling ponds.

The silt and clay in these ponds were derived from weathered
pegmatit€s that contain a high Percentage of feldspar and rutile,
with lesser amounts of ilmenite, sphene, garnet' mica, and zircon.
The clay appears to have a high content of ka,olinite and mica'

The plant adds approximately 75,000 to 100,000 tons of material

to the ponds annually.

Formation or Age: Precambrian (?)

Sampled Interval: Representative sample of material in settling pond-

Ra'7x Properties:

Water of plasticity: 33.4"/"
Drying shrinkage: 5.0/"
Drying defects: none

Slow Firing Test:

Plasticity: medium
Dry strength: good
pH: 6.7

% APPar' Bulk Dens.

/. Abs. Porosiry gm/cc
Temp.

"F
Hard- /"Totil

Color ness Lin. Shk.

1800 Tan
1900 Tan
2000 Lt. brown
2100 Brown
2200 Dk. brown
2300 Green-gray

5.0 27.6

6.0 23.3

11.0 16.9

14.0 10.8

14.0 5.4
14.0 3.4

+r.7 l.5l
38.0 r.63

30.+ 1.80

21.4 1.98

11.4 Llz
7.3 2.14

)
3

4
5

7

Remarks: Good color; should fire to ('MVV" face-brick specifica-

tions at about 2050'F.

Bloating Tesr.' Negative

Potential Use: Face brick and drain tilc.
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Senaprn: R-2860 County: Hanover

Plasticity: medium
Dry strength: good
pH: 3.1

Locality: Quarry of The General Crushed Stone Company located
just southwest of the intersection of State Roads 6g4 and 6g5 at
Verdon.

Descriptio.n: Eight feet of micaceous and slightly silty, gray-green
clay is exposed in the quarry. Crushed rio.te ir pioduced from
coarse-grained biotite gneiss, hornblende-biotite gneiss, and rock
containrng large masses of pink feldspar, quartz, ch.lorite, and
epidote which underlie the clay. The clay is overlain bv l0 to
20 feet of sand and gravel.

Forrnation or Age: Tertiary (?)

Smnpled Interaal: Sample across 8 feet of clay.

Rmts Properties:

Water of plasticity: 28.4/"
Drying shrinkage: 4.0/.
Drying defecrs: none

Slow Firing Test:

T*P.
" F Color

Hard- "/"Total
ness Lin. Shk. % Abs.

Y"Lpp*. BulkDens.
Porosity gm/cc

1800 Tan
1900 Red-tan
2000 Brown
2100 Dk. brown
22W V. dk. bro'*'n
2300 Gray-black

4.O

5.0

10.0

10.0

10.0
(Expanded)

2

2

)
T

6
5

26.8 4r.3 r.54
24.8 39.7 1.60
209 35.5 r.70
13.6 26.2 1.93

8.6 17.6 2.05

Remarks: Fair color; abrupt vitrification; not suitable for use as the
principal component in vitreous clay products.

Bloating Tesz.' Negative

Potentiul Use.' None
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Snrurprn: R-2861 CountY: Hanover

Locality: Roadcut, 4.0 miles west of Studley, on the north side of
State Road 643 approximately 0.7 mile by road west of the inter-
section rvith State Road 651.

Description: An exposure of about 6 feet of mottled brown, gray, ancl

orange sandy clay is present in a long roadcut that has a maximum

height of 7 feet.

Fcrmation or Age: Pleistocene

Sampled lnterual: Sample across approximately 6 feet of sandy clav'

Ral.u Properties:

lVater of plasticity: 22.5"/" Plasticitv: medium
Drying shrinkage: 4.0'l Dry strength: good
I-lrv:ng defects: none pH: 5.1

Slow Firing Test:

'femp. Hard- "/"Torel '/' Appar' Buik Dens'

" F Color ness Lin. Shk. % Abs. Porosiry gm/cc

1800 Lt. tan 3 4.0 20.1 35.6 1.77

1900 Lt. tan 3 5.0 lr.3 34.5 l'79

2000 Lt. tan I 5.0 18.6 339 l'82

2100 Lt. tan 4 i.0 18.0 32.+

22OO L.t. brown 4 5.0 16.7 3l.l 1.86

2300 Gray-brown 5 6.0 12.6 25.t 2'01

Remrrks: Fair color; high vitrification temPerature.

Pyrometric Cone Equivalent: 19-20

Bloating Tesr.' Negative

Fotential Use: Flue linins
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Salapre: R-2S62 County: Hanover

Locality: Roadcut, 1.2 miles scuthwest of Studley, cn the west side
of State Road 615 approximately 1.3 miles by road north of the
intersection with State Road 627.

Description: An exposure of 12 feet of brora.'n-red and gray, sandy
clay occurs in a long roadcut that has a maximum height of 16 feet.
The clay is composed of 2 different layers; the lower 6 feet is pre-
dominantly light-gray clay, mottled with yellow iron oxide srain,
and the upper 6 feet is a brown-red sandy clal,'. Two to 4 feet of
overburden is present.

Forrmation or Age: Pleistocene

SrmpleC lnterval: Sample across 12 feet of clay and sandy clay.

Raus Ptoperties:

Water of piasticity: 22.2"/"
Drying shlinkage: 2.0"/.
Drying defects: none

Slou Firing Test:

8l

Plasticitv: low
Dry strength: poor
pH: 5.1

Temp.
'F Color

Hard- "/"Tct:el
ness Lin. Shk. "l Abs.

'/. Lppar, Bulk Dens.
Poro:ity gm/cc

1800 Tan 2

1900 Red-tan 2

2000 Brown 2

2100 Dk. brown 3

22OO V. dk. brown 1
2100 Dk. gray 5

162
1.68

1.70

r.77

r.87

Remarks: Weak ceramic bond; high vitrification temperatnre; nor
suitable for use as the principal component in vitreous clay
products.

Bloating Test.' Negative

Potential Use; Ncne

4.0

4.0

4.0
t.)
+.5

6.0

))l

r9.9
18.5

17.6

16.1

1r.7

35.8

) J.a

I r.5

30.3

28.5

21.9
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Semprp: R-2863 Coa:nty: Hanover

Locali.ty: Borrow pit (Figure 7) aff the east side of State Road 691

approximately 1.5 miles by road north of the intersection with
State Road 619 at Westwood.

Descri.ptioni An exposure of approximately 1l feet of gray clay oc-
curs in a small borrow pit. The clay is stained yellow and orange

in small fractures by iron oxide. Approximately 2 feet of sand

and gravel overburden is present.

Forrnation or Age: Pleistocene

Sonnpled lnteraal: Sample across l l feet of clay.

Raw Properties:

Water of plasticitl': 29.4"/"

Drying shrinkage: 6.0'/"
Drying defects: none

Slow Firing Test:

Plasticity: medium
Dry strength: good
pH: 5.3

"/" LPPar. Bulk Dens.

% Abs. Porosity gm/cc
Temp.

'F Color
Hard- '/.Total
ness Lin. Shk.

1800 Tan
1900 Red-tan
2000 Lt. brown
2100 Brown
2200 Dk. brown
2300

3 9.0 20.0

I 10.0 18.1

4 11.0 r+.+

5 11.0 11.8

6 1+.5 7.5
(Expanded)

34.0 l.7A
3r.9 r.76
26.6 1.85

22.5 1.91

15.3 2.M
7.8

Remarks: Fair color; should fire to ('MVV" face-brick specifications

at about 2100"F.

Bloating Tesr: Negative

Potential Ure; Face brick and structural tile.
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Figure 7. Exposure of clay of Pleistocene age (Sample R-2863) ofi
the east side of State Road 693 approximately 1.5 milei by road north
of the intersection with State Road 619 at Westwood.
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Figure 7. Exposure of clay of Pleistocene age (Sample R-2863) off
the east side of State Road 693 approximately 1.5 milei by road north
of the intersection with State Road 619 at Westwood.
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HnNnrco CouNry

Samples were collected from four localiries in Henrico County.
Laboratory testing indicates the follou'ing potenrial uses for the rarv
materiel:

85

samPre .-11Y - it
R-2864 Pleistocene
R-2865 Newark Grrruo
R-2966 Pleistocene
&-2967 Pleistocene
R'2S68 Miocene (?)

Potential Use

Flue lining
Face brick and structural tile
None
None
Face brilk



86 VrncrNra DrvrsroN or MrNnn.qr- Rnsounces

Seupre: R-2864 County: Henrico

Locality: Exposure,2.8 miles west of Elko, off the southwest side of
Charles Ciry Road (State Road 600) approximately 0.2 mile by
road east of the intersection with Malvern Road (State Road 645).

Description: An exposure of mottled gray, red, and yellow clay occurs
on a small hill on the southwest side of the road. The clay is

underlain by a fine-grained yellow sand.

Formation or Age: Pleistocene

Smnpled lnteraal: Representative sample of clay exposed on the hill.

Rnw Properties:

Water of plasticity: 35.07.
Drying shrinkage: 6.0/"
Drying defects: none

Slovs Firing Test:

Plasticity: medium
Dry strength: good
pH: 5.7

Temp.
" F Color

Hard- /"Total
ness Lin. Shk. % Abs.

'/" Lppar. Bulk Dens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 V. lt. brown
22ffi Brown
2300 Purple-gray

3

)

6

Remarks: Fair color; high

Bloating Tesr.' Negative

Potential Use: Flue linins

6.0 26.9 42.2

9.0 2+.8 40.2

10.0 20.6 15.8

D.A 18.5 33.r
14.0 16:+ 30.2

l5.0 13 .J 25 .t

r.57

1.62

r.74
r.79
1.84

r.92

vitrification temperature.
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Senapr,n: R-2865 County: Henrico

Plasticiry: medium
Dry strength: good
pH: 5.4

Locality: Roadcut, 13.4 miles northwesr of downtown Richmond, on
the northeast side of Gayton Road (State Road 706) approximately
1.8 miles by road west of rhe intersecrion with Pump Road (State
Road 707).

Description: An exposure of 8 feet of clay and silry clay occurs in
a long roadcut that has a maximum height of 8 ieet. 

'The 
clay is

predominantly a micaceous, mortled and layered, light- to medium-
gray, red and yellow-brown material with layered zones of brown
to black carbonaceous clay. In the north end of the roadcut, pale
yellow-orange, friable, punky, silty, micaceous clay is present;
this clay was not sampled. No overburden is presenr where the
clay was sampled.

Formation or Age: Newark Group

Smnpled Interval: Sample across 8 feet of clay and silty clay.

Raw Properties:

Water of plasticity: 35.A"/"
Drying shrinkage: 5.0./.
Drying defects: none

Slozu Firing Test:

Temp.
'F Color

Hard- /.Total
ness Lin. Shk. '/. Abs.

Y" Lppar. BulkDens.
Porosity gm/cc

1800 Lt. tan
1900 Lt, ran
2000 Lt. tan
2100 Tan
2200 Lt. brown
2100 Gray

6.5 29.6

6.5 27.r
11.0 20.t
15.0 16.6

15.0 r2.3
18.0 7.0

fire to ('MIV"

44.r
42.O

,).)
30.5

24.1

14.8

face-brick

1.49

1.55

1.73

1.84

1.96

2.12

specifica-

2

3

4
+

5

7

Remarks: Good colorl should
tions at about 2200oF.

Bloating Tesr.' Negative

Potentiul Use.' Face brick and structural tile.
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Sel.lpln: R-2966 County: Ilenrico

Locality: 5s11ling pond of West Sand and Gravel Co., Inc., 1.3 miles
southwest of Highland Springs, off the south side of State Road
654 approximately 0.1 mile by road west of the intersection wid'r
State Road 655.

Description: The company utilizes sand and gravel obtained from
deposits of Pleistocene age. The clay obtained from the processing
of the sand and gravel is discharged into settling ponds. The
sampled clay (now relatively dry) is completely free of silt and
sand and is very plastic and light orange in color. Company per-
sonnel estimate that at least 50,000 to 100,000 tons of this clay is
available.

Formation or Age: Pleistocene

Sampled Interval: Representative sample of clay in settling pond.

Raw Properties:

Water of plasticity: )9.9'/"
Drying shrinkage: 5.0'/.
Drying defects: none

Slots; Firing Test:

Hard- "/"Tol;al
ness Lin. Shk.

Plasticitv: medium
Dry strength: good
pH: 5.8

% Appar. Bulk Dens.

% Abs. Porosiry gm/cc
Temp.

'F Color

1800 Orange-tan
1900 Orange-tan
2000 Orange-tan
2100 Lt. brown
2200 Red-brown
2300 Dk. maroon

3 10.0

4 12.5

5 r7.5

6 20.0
6 25.0

7 25.0

28.9 4t 2 r.t6
2+.t 41.0 1.69

r3.2 27.2 2.06

t.9 9.4 2.+2

r.4 ).5 2.50

0.5 1.3 ?.52

Remarks: Excessive firing shrinkage; not suitable for use in vitreous
clay products.

Bloating Test; Negative

Potential Use.' None



lSeirapr-es: R-2967 and R-2968

Raw Properties:

Warer of plasticity: 22.6/.
Drying shrinkage: none
Drying defects: none

Slow Firing Test:

Temp.
" F Color

ANer,ysns op Crey Merenrer,s

Hard- /"Total
ness [.in. Shk.

County: Henrico

Plasticity: low
Dry strength: low
pH: 3.4

/. Appar. Bulk Dens.
"Z Abs. Porosity gm/cc

1.62

| 6i6

1.68

l.76

89

Locality: Pit of West Sand and Gravel Co., Inc., 1.5 miles southwest
of Highland Sorings, off the southwest side of State Road 654 ap-
proximately 0.4 mile by road west of the intersection with State
Road 655.

Description: An exposure of approximately 40 feet of clay, sand, and
gravel is present in the pit. The lower clay (R-2968) is green-
gray, micaceous, fossiliferous, and silqy and is overlain by up to
20 feet of sand and gravel of Pleistocene age. The sand and giavel
are overlain by ,rp to 20 feet of light-gray, slightly silty clay
(R-2967) with minor iron oxide staining; this light-gray clay was
formerly used in the manufacture of brick by Bunoughi and
Mankin. Inc.. at this location.

R-2967

Forrnation or Age: Pleistocene

Sampled Intemtal: Representative sample of light-gray clay exposed
in the pit.

1800 Tan
1900 Tan
2000 Lt. brorvn
2100 Brown
2200

2 5.0 2r.7 35.1
2 5.0 20.8 31.6
2 5.0 20.4 14.3
3 7.5 r5.2 26.7

( i-xpendeJ )

Remarks: Poor color; abrupt vitrification; low green strength; not
suitable for use in vitreous clav products.

Bloating l'esr.' Negative

Patential Use.' None
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. R-2968

ForTnation or Age: Miocene(?)

Sarnpled Interaal: Representative sample of green-gray clay taken front
the exposed upper 4 feet.

Ra,ut Properties:

Water of plasticity: 22.1/"
Drying shrinkage: 5.0'/.
Drying defects: none

Slow Firing Test:

Temp.
"F

Hard- "/"Tottl
Color ness Lin. Shk.

Plasticity: low
Dry strength: good
pH: 4.9

/. .lrppar. Bulk Dens.

% Abs. Porosiry gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2100 Dk. gray

2 7.5

I 10.0

I 10.0

5 12.5

7 t5.0
7 15.0

Remarks: Good tan color; should fire
cations at about 2050"F.

Bloating Test.' Negative

Potential Use.' Face brick

to "MW" face-brick specifi-

L9.3

17.8

16.6

8.4

4.0
2.3

33.4

) L.l

30.2

17.5

8.9

5.3

r.73

1.80

1.82

2.08

2.22

2.29
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Axerysns or Cr,ey Mernnrars

Sample Formation or Age

R-1992 Yorktorvn Formadon Possible lightweight aggregere
R-2960 Pleistocene Face brick and drain tile

9J

Isrr or Wrcnr Cour.rry

_ Samples were collected from four localities in Isle of Wight County.
Laboratory testing indicates the following porenrial uses for the raw
material:

R-2961 Plio-Pleistocene
R-1214 Pleistocene

Potential Use

Face brick and drain tile
Face brick
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Sennpre: R-1992 County: Isle of Wight

Locality: River blufi, 0.4 mile east of Rushmere, on the south side of
the James River at Fergussons Wharf, and approximately 0'2 mile

north of the termination of State Road 703.

Description: An exposure of 17 feet of gray-blue sandy clay that

wlathers greenish gray occurs in the river bluff. The bluff has a

maximurn-height o1 a6out 56 feet and a length of about_3o0 feet.

The clay is oierlain by a bed of indurated shells 15 feet thick, and

underlain by a bed of fossil material about 4 feet thick'

Formation or Age: Yorktown Formation

Sarnpted lnterq)al: Grab sample of sandy clay from the base of the clay

zone.

Ra,u Properties:

Water of plasticity: 30.0"/"

Ptyi"g shrinkage: 5.0/,
Dtyt.g defects: none

SIow Firing Test:

Plasticity: low
Dry strength: low
pH: 7.2

% A:PPr, Bulk Dens.

% Abs. PorositY gm/cc
Temp.

" F Color
Hard- %Totil
ness Lin. Shk.

1800 Brown-red
l9U) Brovvn-red
2m0 Brown-red
2100 Dk. brown
22AO Near black
23ffi

Remarks: Small
treatment.

(Poor bond) 5.0
(Poor bond) 5.0
(Poor bond) 5.0

5 6.t
6 l2.t

(ExPanded)

amount of calcareous

37.1 1.64

36.9 1,6+

35.2 1,67

3r.7 1.76tyy
indicated by acid

22.6
))<
2t.L
18.0

:
material
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Bloating Tesr.' Positive

Preliminary Bloating Test:

Dtyug characteristics: good
Particle size: - %', + %,

fair

Temp. Bulk
'F Dens. Lb/fre '/" Abs.

Crushing characteristics :

Retention time: 15 min.

Remarks

No expansion
No expansion
Fair expansion
Good expansion, very sticky

1900 1.32 82.2
2000 1.23 76.6
ztoo 1.14 71.0
2200 1.03 64.1

24.9

19.5

rt.t
8.2

Remarks: Additional testing would be required to determine the
lightweight aggregate possibilities of ttiis clay.

Potential Use.' Possible lighrweight aggregate.
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Sel.prr: R-2960 County: lsle of Wight

Locality: River bank, 1.0 mile northwest of Rescue, on the south side

of the James River at Goodwin Point and aPProximately 0.7 mile

by road northwest of the intersection of State Roads 665 and 704.

Description: An exposure of about 5 feet of comPact stiff clay with
Ienses of fine sand occurs along the river bank. The clay may be

separated into two zones; the lower J feet consists of blue-gray

clay, and the upper 2 feet is composed of light-tan, slightly silty
clay. Two inches of sand stained orange by iron oxide is Present at
the top of the uPPer zone. The clay is overlain by approximately
25 to 30 feet of sand and sandy clay.

Forrmation or Age: Pleistocene

Smtpled Interval: Sample across approximately 5 feet of clay.

Raas Properties:

Water of plasticity: 22.0"/"

Drying shrinkage: 2.5'/"
Drying defects: none

Slo,tr Firing Test:

Plasticity: medium
Dry strength: fair
Other: gritty

% Lpparr. BulkDens.
7" Abs. PorosiqY gm/cc

Temp.
" F Color

Hard- "/"Totel
ness Lin. Shk.

1800 Tan (Poor bond) 2.5

1900 Tan 4 2.5

2000 Dk. tan 4 2.5

2100 Lt. brown 5 5.0

22W Brown 6 7.5

2300 Gray 7 7.5

Remarks: Color marginal; overfired at

Bloating Tesr.' Negative

Potentinl Use.' Face brick and drain tile.

17.6 30.6

lt.5 27:7

r.9 25.6

8.9 17.8

0.3 0.6

ri+
1.79

1.84

2.00

1,99

2300'F.
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Seupr,n: R-2961 County: Isle of Wight
Locality: Roadcut, 3.5 miles southwest of Rushmere, on the southeast

side of State Road 621 approximately 0.2 mile by road v,esr of the
intersection with State Road 627.

Description: An exposure of Z feet of gray and yellow-orange clay
occurs in a roadcut that has a maximum heisht of I I feet. Over-
burden consisrs of 9 feet of silty to sandy cLy.

Formation or Age: Plio-Pleistocene

Sampled Interval: Sample across 2 feet of clay.

Raw Properties:

Water of plasticity: 25.4"/;
Drying shrinkage: 5.0"1
Drying defects: none

Slow Firing Test:

Temp.
'F Color

97

Plasticity: medium
l)ry strength: fair
Other: gritty

Hard- /"Total
ness Lin. Shk. % Abs.

'/. A.pper. Bulk Dens.
Porosiry gtn/cc

1800 Tan
1900 Tan
2000 Lt. brown
2100 Lt. brown
2200 Red-brown
2300 Dk. brown

I 5.0

4 5.O

4 7.5

4 7.5\ /\
6 r2.5

19.9

19.6

r8.2
17.2

14.2

6.5

34.0

I3.t
3 r.9
30.8

26.6

13.7

1.7 |
1.7 |
r.7t
1,79
1.87

2.r0

Remarks: Fair color ar 2200'F; should fire to ('MVV" face-brick
specifications at about 2200"F.

Bloating Tesr.' Negative

Potential Use.' Face brick and drain tile.
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SenprE: R-3214 County: Isle of Wight

Locality: Area oft the northeast side of company road on ProPerty
of Union Camp Corporation, in Block 204, approximately 1.0 mile
by road off the south side of State Road 630, and 1.2 miles north
of Franklin Municipal Airport.

Description: Gray clay, mottled olive brown in the upper 2 feet, was

obtained from a vertical auger hole drilled to a depth of 4 feet.

Formation or Age: Pleistocene

Sampted Interaal: Sample across 4 feet of clay; the auger was still

penetrating clay at the bottom of the hole.

Raat Properties:

Water of plasticity: 20.5"/"

Drying shrinkage: 5.0/.
Drying defects: none

Slozts Firing Test:

Plasticity: low
Dry strength: low
pH: 5.9

%App*. BulkDens.
7" Abs. PorositY gm/cc

Temp.
" F Color

Hard- %Torral
ness Lin.Shk.

f800 Orange-tan
1900 Orange-tan
2000 Orange-tan
2100 

. 
Lt. brown

2200 Dk. brown
2300 Maroon

.,

t
4
4
4
5

5.0

5.0

t.0
10.0

t2.5
t2.t

r9.9 34.8 r.75

t7.4 31.8 1.82

r4.7 27 6 1.88

ll.9 23.4 r.97

9.9 20.1 2'03

9.6 r9.5 2.43

Remarks: Best color at 2300'F; should fire to '(MVV" face-brick
specifications at about 2100"F.

Blonting Tesl.' Negative

Potential Use: Face brick
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Jer'ros Crry CouNrv

Samples were collected from three localities in James City County.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age

101

R-1722 Quaternary
R-1907 Quaternary
R-2713 Pleistocene

Potential Use

Component in brick and tile
"NW" brick and tile
None

R-2877 St. Marys Formation Face brick, drain tile, sewer pipe, and

Pottery
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Serrprns: R-1722 and R-1907 County: James City

Locality: Site of former operations of Colonial Brick of Williamsburg,
Inc., 3.9 miles west of Williamsburg; on the north side of State
Highway 5 just east of Five Forks.

Forznation or Age: Quaternary

R-1722

Sampled Interaal: Composite sample of weathered and fresh, reddish-
brown, yellowish-brown, and light-gray sandy clay collected from
the company stockpile believed to be representative of clay in
adjacent pit.

Raus Properties:

Water of plasticity: 24,0/"
Drying shrinkage: 5.0/.
Drying defects: none

Slow Firing Test:

Temp.
" F Color

Plasticity: low
Dry suength: low
pH: 5.9

Hard- /"Total
ness Lin. Shk. '/. Abs.

/" Appar. BulkDens.
Porosity F/cc

1800 Orange-bufi (Poorbond)
1900 (Poorbond)
2000 Orange-bufi (Poorbond)
2100 Dk. orange- (Poor bond)

buff
22W Brown-red (Poorbond)
2300 Dk. brown (Poorbond)
24C0 Near black 3

4.0 20.2

6.0 18.3

8.0 17.5

35A r.75

33.t 1.8r
32.2 1.84

8,0 15.6 29.3 1.88

8.0 r4.7 27.9 1.90

8.0 r2.9 25.0 1.94

Bloating Tesl.' Negauve

Potential Use: Could be mixed with plastic clay and used for brick
and tile.
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R-1907

Sampled Interaal: Sample is a blend of 87 percent clay and 13 percent
sand by weight. This approximates the composition of the ma-
terial formerly used commercially by the company.

Raan Properties:

Water of plasticity: 20.0"/"
Drying shrinkage: 2.0'/.
Drying defects: none

Slow Firing Test:

Temp.
'F Color

1800 Buff-orange (Poor bond) 2.5 19.2 34.2 1.78
1900 Buff-orange (Poor bond) 2.5 19.0 34.O lJg
2000 Dk. buff-orange 3 4.0 18.8 33.7 1.79
2100 Lt. brown 5 +.0 17.5 31.7 1.81

2200 Med. brown 6 5.0 16.3 29.8 fAt
2300 Brown-gray 6 5.0 15.7 ZBJ 1.83

Bloating Tesr.' Negative

Potenti.al Use.' "NW" brick and tile.

103

Hard- "/"Total
ness Lin. Shk.

Plasticity: low
Dry strength: low
pH: 4.8

%Appaa. BulkDens.
"/" Abs. Porosity gm/cc
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Seuprn: R-2713 Courtty: James Citv

Locality: Roadcut, 7.6 miles northrvest'of Williamsburg, on the north
side;of State Road 6ll iust southwest of the intersection with
State Road 632.

Description: An exposure of 6 feet of light- to medium-gray, mottled,
clayey sand and sandy clay is present in a long roadcut that has a

mrxirrrum height of 7 feet. The material can be divided into two
zones; the lower 4 feet is a clayey sand with localized concentra-
tions of sand, and the overlying i feet is a sandy clav with some

quartz gravel.

Formation or Age: Pleistocene

Sarnpled Interaal: Sample across 6 feet of clayey sand and sandy clav.

Ra,tit Properties:

Water of plasticity: 19.3'/"
Drying shrinkage: 5.01i
Drying defects: none

Sloat Firing Test:

Temp.
'F Color

Plasticity: low
Dry strength: fair
pH: 5.1

Hard- l"TotaI
ness Lin. Shk. % Abs.

% I'pper. Bulk Dens.
Porosity grn/cc

1800 Tan
1900 Tan
2000 Tan
2100 Tan
2200 Buff
2300 Buff

(Poor bond) 5.0
(Poor bond) 5.0

3 t.0
4 7.t
4 10.0

4 10.0

l;
18.3

18.0

16.8

17.4

33.+

32.2

32.0

34.2

I1.0

.:-
L./ t
r.76
r"78

1.80

1.78

Remarks: Poor ceramic bond; high water absorption after firing
at all above temperatures; not suitable for use in vitreous clay
products.

Bloating Tesf: Negative

Potential Use.' None
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Sarrprp: R-2877 County: James City

[-ocality: Clay pit of Williamsburg Pottery Factory Inc., 8.6 miles
west of Williamsburg, located approximately 900 feet off the
south side of State Highway 5 about 0.4 mile by road west of the
intersection with State Road 613.

Description: The clay is predominantly light- to medium-gray with
some yellow-orange and yellorv-brown clay; it is used in the
manufacture of pottery.

Forrnation or Age: St. Marys Formation

Sarnpled Interaal: Sample representative of clay in pit.

Rar.a Properties:

Water of plasticity: 36.2'/.
Drying shrinkage: 7.5"/"
Drying defects: none

Sloas Firing Test:

Temp.
" F Color

ro5

Plasticiry: medium
Dry strength: good
pH: 6.3

Hard- l.TcreaI
ness Lin. Shk. % Abs.

/. A,pper BulkDens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. Brown

2+ 7.5

2+ 10.0

2+ r2.5

6 15.0

7 ts.O
7 15.0

34.9 r.79
29.5 1.87

24.2 1.98
tr.2 z.tl
6.0 2.2+

2.0 2.2+

19.5

15.8

12.2

5.3

2.7

0.9

Remarks: Color marginal; should fire to '(MVV" face-brick speci-
fications at about 20O0'F.

Bloating Test.' Negative

Potential Use.' Face brick, drain tile, sewer pipe, and pottery (current
use).



106 VrncrNre DrvrsroN oF MTNERAL Rnsounces

i3'!o.f
z. o r,"il
g; 

i"ils; i_X
ole!
2

Location Map of King and Queen County



Axer,yses or Cray Metnnrer,s 107

KtNc aNn Qunen Couxrv

_ A sample was collecred from one locality in King and eueen Counry.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age potential Use

R-2855 Pleistocene Face brick r; drrin.il"



r08 Vrncrxr-q. Drvrsrox op MrNnnel RrsouncBs

SeuprB: R-2855 County: King and Queen

Locality: Roadcut, 1.1 miles east of King and Queen, on the north-
east side of State Highway 14 iust northwest of the intersection
with State Road 654.

Description: An exposure of approximately 12 feet of light-gray,
micaceous clay is present in a roadcut that has a maximum height
of 15 feet. The clay contains silt-size quartz grains and flakes of
muscovite and biotite. Yellow staining by iron oxide occurs along

horizontal planes. One to I feet of soil overburden is present.

Formati.on or Age: Pleistocene

Sarnpled Interaal: Sample across 12 feet of clay.

Raw Properties:

Water of plasticity: 36.8"/.
Drying shrinkage: 7.0"/"
Drying defects: none

Slo,u Firing Test:

Plasticity: medium
Dry strength: good
pH: 7.3

% Appu. Bulk Dens.

% Abs. Porosiry gm/cc
Temp.

'F Color
Hard- /.Tota'I
ness Lin. Shk.

1800 Tan 3 9.0 17.6 31.3 1.78

1900 Red-tan 4 12.0 13.8 26.6 1.9i

2000 Lt. brolv-n 5 14.0 8.8 18.3 2.08

2100 Brown 6 l7.O 6.5 13.9 2.11

2200 Dk. brown 7 17.0 5.1 10.9 2.1+

2i00 Green-gray 7 (Expanded)

Remarks: Good color; should fire to ('SVV" face-brick specifica-
tions at about 2000oF.

Bloating Tlesr: Negative

Potential Use.' Face brick and drain tile.
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Sample Formation or Age

R-2631 Calvert Formation None
R-2633 Calvert (t) Formation None
R-2634 Calvert (?) Formation None
R-2635 Calvert (l) Formation None

Potential Use

R-2636 Pleistocene (?) Face brick
R-2637 Calvert Formation Possible mineral filler

111

KrNc GeoncE CouNTy

Samples were collected from six localities in King George County.
Laboratory testing indicates the following porential uses for the raw
material:
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Sl,r.rprn: R-2631 Countnl: King George

Locality: Roadcut,0.5 mile west of Passapatanzy, on the south side

of State Highway 218 iust rvest of its intersectian with State

Road 651.

Descri.ption: An exposure of 9 feet of light-gray diatom-bearing clay,

mottled in places by yellow-orange iron oide, occurs in a roadcut
about 10 feet in height and 150 feet in length. The upper 3 to 4
feet of clay contains fine-grained quartz sand. The clay stained

by iron oxide separates into small, flat fragments. Approximatelv
1 foot of soil overburden is present.

Formation or Age: Calvert Formation

SmnpteA Interval: Sample across 9 feet of clay.

Ra,u Properties:

Water of plasticity: 56.0",'"

Drying shrinkage: 5.0'/"
Drying defects: warping

Slow Firing Test:

Plasticity: thixotropic
Dry strength: fair
pH 4.4

"/. APPer. Bulk Dens.

% Abs. Porositv gm/cc
Temp.

" F Color
Hard- '/.-[otal
ness Lin. Shk.

1800 Pale tan
1900 Pale tan
2000 Pale tan
2100 Pale tan
2200 Tan
2100 Lt. gray

2 5.0

2 5.0

3 7.0

3 7.0

3 10.0
,+ 10.0

45 A 49.0

41.5 47.3

36.7 44.8

33.9 42.7

269 369
24.9 34.6

1.08

t.t4
l)1
1.26

r.37

t.i9

Remarks: Weak ceramic bond; high vitrification temPerature; not
suitable for use as the principal comPonent in vitreous claY

products.

Bloating Tesr.' Negative

Potential Use.' None
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Seiupm: R-2633 County: King George

Locality: Roadcut,0.3 mile southeast of Ambar, on the west side of
State Road 610 approximately 0.1 mile by road south of the in-
tersection with State Highway 218.

Description: An exposure of about 6 feet of light-gray sandy clay
occurs in a long roadcut that has a maximum height of 7 feet. The
sand content is variable throughout the exposure. Some staining
by iron oxide is present. The clay is o.'erlain by about I foot of
sandy soil.

Formation or Age: Calvert (?) Formation

Sam4led lnteraal: Representative sample across approximately 6 feet
of sandv clav.

Raw Praperties:

Water of plasticity: 27.0'/"
Drying shrinkage: 9.0/.
Drying defects: none

Slow Firing Test:

lrl

Plasticity: medium
Dry strength: good
pH: 4.7

Temp.
"F

Hard- /"Tcl.a,l
Color ness Lin. Shk. % Abs.

'/" Lppar. Bulk Dens.
Porosity gm/cc

1800 Red-tan 3

f900 Red-tan 4
2000 Red-brown 4
2100 Red-brown 5

2200 Dk. brorvn 6

2300 V. dk. brown 6

9.0
9.0

9.0
9.0

10.0

10.0

l9.l
r8.6
17.5

16.1

12.6

I 1.5

32.3

31.8

30.3

28.2

23.3

21.4

r.69
1.71

r.73
r.7 5

1.85

1.86

Remarks: Color marginal; high drying shrinkage; high vitrification
temperature; not suitable for use as the principal component in
vitreous clay products.

Bloatin g 1lesr.' Negative

Potential Use.' None
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County: King GeorgeSeupr-B: R-2634

Water of plasticity: 26.0"/"

Drying shrinkage: none
Drying defects: none

Slo,tu Firing Test:

Locality: Roadcut, 2.3 miles east of Passapatanzy, on the northwest
side of State Road 607 at its intersection with State Highway 218.

Description: An exposure of approximately 7 feet of grav sandy clay
occurs in a long roadcut that has a maximum height of 18 feet-

The clay is overlain by 8 feet of slightly indurated clayey sand

and approximately 2 to 3 feet of red sandy soil that contains minor
subangular to subrounded quartz gravel. Iron oxide staining is

common in the exposure. The bottom of the gray sandy clay is
approximately 158 feet above sea level; similar clay is exposed in
a nearby creek at an elevation between 120 and 140 feet.

Formation or Age: Calvert (?) Formation

Stmpled lnteraal: Sample across 7 feet of sandy clay.

Raw Properties:

Temp.
'F Color

Hard- /"Total
ness Lin. Shk.

Plasticity: low
Dry strength: poor
pH: 4.1

/" APPat. Bulk Dens.

% Abs. Porosiry gm/cc

1800 Lt. tan
1900 Tan
2000 Tan
2100 Tan
2200 Lt. brown
2300 Gray

(Poor bond) 1.0

3 1.0 2r,7 33.0

3 1.0 2r.4 32.5

3 1.0 21.2 37,6

4 1.0 r9.8 30.7

4 1.0 20.0 30.8

,i,
1.52

L5+
1.55

t.54

Remarl.s: Weak ceramic bond; high vitrification temPerature; not
suitable for use as the principal comPonent in vitreous clav

products.

Bloating Test.' Negative

Potential Use.' None
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Seupr,n: R-2635 County: King George

Locality: Roadcut, 3.2 miles northeasr of Edge Hill, on the east side
of State Road 617 approximately 1.8 miles by road southeast of
the intersection with State Road 633.

Description: An exposure of light-gray and light gray-brown, clayey
sand occurs in a long roadcut that has a maximum height of 20
feet. The sampled portion, the lower 12 f.eet of the exposure, is a
uniform light-gray, slightly clayey sand; the upper 8 feet which
was not sampled is a light gray:brown, very clayey sand. The
sand is fine- to medium-grained, subangular to subrounded, with
a small amount of magnetite and ilmenite (|). Staining by iron
oxide occurs in places throughout the exposure. The 20 feet of
clayey sand is underlain by light-green sand, partly stained yellow
by iron oXide, that may contain glauconite.

Forrnation or Age: Calvert (?) Formation

Sampled Intervdl: Sample across 12 feet of clayey sand.

Raat Properties:

Water of plasticity: 27.A"/"
Drying shrinkage: 1.0"/.
Drying defects: none

SIou Firing Test:

Temp.
o F Color

1r5

Plasticity: low
Dry strength: poor
pH 4.7

Hard- /"Tolril
ness Lin. Shk. % Abs.

/" Appzr. BulkDens.
Porosiry gm/cc

1800 Red-tan (Poor bond)
f900 Red-tan (Poorbond)
2000 Lt. brown (Poorbond)
2100 Red-gray 2 1.0 28.0 38.1
22W G*y 2 1.0 30.0 402
2300 Gray 3 1.0 29.6 ,1O.0

Remarks: Weak ceramic bond; high vitrification temperature; not
suitable for use as the principal component in vitreous clay
products.

Pyrometric Cone Eqaivalent: 20-23

Bloating Tesr.' Negative

Potentinl Use.' None

r.36
t.t+
1.35
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Seuprn: R-2636 Cou.nty: King George

Locality: Roadcut,2.8 miles west of King George, on the southeast
side of State Highway 3 just southwest of its intersection with
State Road 637.

Description: An exposure of I I feet of red clay, variegated with light-
grav, light-purple, and yellow clav, occuts in a long roadcut that
has a nraximum height of 18 feet. Overburden consists of ap-
proximately 6 to 7 feet of sandy clay, sand, and soil. The sand is
fine- to medium-grained and angular to subrounded.

Formation or Age: Pleistocene (i)
Sampled Interval: Sample across 14 feet of clay and sandy clay.

Ra,us Properties:

Water of plasticity: 23.0"1
Drying shrinkage: 5.0,'/.
Drying defects: none

Slo,us Firing Test:

Temp.
" F Color

Plasticity: medium
Dry strength: fair
pH: 4.4

Hard- /.Total
ness Lin. Shk. % Abs.

% lrppar. Bulk Dens.
Porosity gm/cc

1800 Red-tan
1900 Red-tan
2000 Red-tan
2f00 Red-tan
2200 Brown
2]00 Gray

329
10.8

28.t
26.6
24.6

L9.6

Remarks: Fair color; should fire to ('MlV" face-brick specifications
at about 2200'F.

Bloating Tesr.' Negative

Potentinl Use.' Face brick

3 5.0
4 7.0

t 7.0

6 7.0

6 7.0

7 10.0

18.9

t7.t
15.9
14.6

13.3

10.3

1.7+

1.76

1.79

r.82
1.85

1.90
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SairaprE,: R-2637 County: King George

Locality: River bluff, 1.5 miles south of Rollins Fork, on the north
bank of the Rappahannock River approximately 150 feet west of
the King George-Westmoreland county boundary.

Description: The exposure consists of approximately 80 feet of buff
clay and diatomaceous mudstone that contains fine-grained detrital
quaftz. The diatom content ranges vertically from approximatelv
5 to 60 percent. The mudstone is overlain by 15 to 25 feet of
clay, sand, and gravel, and underlain by dark-green claystone that
contains glassy grains of quartz.

Forrnatiott or Age: Calvert Formation

Sampled Interval: Sample upward across 35 feet of diatomaceous mud-
stone beginning at high-tide level.

Raw Properties:

rr7

Warer of plasticity: 7 5.o"/"
Drying shrinkrge: 5.0'/.
Drying defects: warping

Sloas Firing Test:

Temp.
" F Color

Plasticity: thixotropic
Dry strength: fair
pH: 3.4

Hard- '/.Total
ness Lin. Shk. % Abs.

Y"App*. BulkDens.
Porosity gm/cc

1800 Pale tan
f900 Pale tan
2000 Pink-tan
2100 Pink-tan
22W Gray-buff
2300 Gray-buff

5.0 69.6

5.0 64.1

9.0 58.1

9.0 54.8

l1.0 51.0

14.0 47.3

2

?

L

)
3

a

57.r 0.82

55.8 0.87
54.0 0.93

52.6 0.96

50.0 0.98

47.8 1.01

Remarks: Not suitable for use in vitreous clay products.

Oil Bleach Tesr.' Negative

Bloating Tesr.' Negative

Potential Use; Possible mineral filler.
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KtNc Wrr,r,revr CouNry

Samples were collected from six localities in King William County.
Laboratory testing indicates the following porential uses for the raw
material:

Sample Formation or Age Potential Use

R-2809 Calvet Formation Garden pottery
R-2810 Yorktown Formation None
R-2811 Pleistocene (l) None
R-2812 Pleistocene (?) Garden pottery
R-2856 Pleistocene (? ) None
R-2857 Pleistocene (?) Face brick
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SalrprB: R-2609 County: King \\'illiam

Locality: River bank,2.3 miles southwest of Manquin, on the north-
east side of the Pamunkey River, iust southeast of the trridge on
U. S. Highway 360.

Description: Eleven feet of light-gray clay is exposed jn the bank of
the Pamunkey River. Anastomosing networks of cracks are promi-
nent in the exposure. The clay is underlain by gray-green clayey
sand mixed with gravel. The contact between the Calvert and
Nanjemoy formations is in this underlying section. Ten feet of
overburden is present.

Forrnation or Age: Calvert Formation

Smnpled Interval: Sample across approximately 7 feet of clay.

Rnl.u Properties:

Water of plasticity: 27 .2"/.
Drying shrinkage: 4.0'/"
Drying defects: none

Slous Firing Test:

Temp.
'F Color

Plasticity: medium
Drv strength: good
pF{ 4.2

7" APPzr. Bulk Dens.

% Abs. Porosity gm,/cc
Hard- "/"Total
ness Lin. Shk.

1800 Lt. tan 3

1900 Red-brown 3

2000 Red-brown I
2100 Bro*'n I
2200 Dk. brown 5

2300 Dk. gray 7

4.0 22.r
4.0 2l.r
6.0 r7.9
6.0 t7.2
r0.0 r2.9
r0.0 9.8

Remarks: Color marginal; high vitrification temperatur€.

Bloating Tesl.' Negative

Potential Use.' Garden potterv

35.6

34.4

30.6

29,6
2J.9
llt./

l.6r
1.63
171

r.72
1.85

t.91
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Serrpre: R-2810 County: King William

Locality: Roadcut,0.4 mile northeasr of Manquin, on the south side
of U. S. Highway 360 approximately 0.8 mile by road sourhwest
of the intersection with State Road 661.

Description: Eight feet of blue-green to blue-gray clay is exposed in
a Iong roadcut that has a maximum height of 25 feet. The clay
contains fragments of fossil pecten shells and is overlain by 

"p-proximatelv 17 feet of sand and gravel.

F'ortnatian or Age: Yorktown Formation

Sampled Interual: Sample across 8 feet of clay.

Ra,tu Properties:

\Vater of plasticity: 36.8'/"
I)rying shrinkage: 5.0'/"
Drfing defects: none

Slout Firing Test:

Temp.
'F Color

t21

Plasticity: medium
Dry strength: good
pH: 3.1

Hard- '/"Total
ness Lin. Shk. % Abs.

iL Lppar. Bulk Dens.
Porositv gm/cc

1800 Lt. red-brown 3

1900 Red-brown 4
2000 Red-brown 4
2100 Brown 5

22W Dk, brown 7

2300 V. dk. brown 7

r.44
1.68

t.70
r.7 5

1.86

1.61

Remarks: Color marginal; abrupt vitrification; not suitatrle for use
as the principal component in vitreous clay products.

Bloating Tesr.' Negative

Potential Use.' None

5.0

10.0

10.0

10.0

29.4
18.1

| / .J

6.2

6.1

30.+
)o4
25.7

I 1.5

9.8
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Serr.prn,: R-2811 County: King William

Locality: Roadcut, 3.5 miles southwest of Beulahville, on the south
side of State Road 609 approximately 0.6 mile by road west of the
intersection with State Road 608.

Description: An exposure of about 4 feet of yellow-brown silty clay
is present in a long roadcur that has a maximum height of 4 feet.
The clay is stained in places by iron oxide. No overburden is

Present.

Formation or Age: Pleistocene (?)

Sampled Interval: Sample across approximately 4 feet of silty clay.

Rau Properties:

Water of plasticity: 17 .1"/.
Drytttg shrinkage: none
Drying defects: none

Slow Firing Test:

Temp.
" F Color

Hard- "/"Tortai
ness Lin. Shk.

Plasticity: low
Dry strength: fair
pH: 4.4

/" APP*. Bulk Dens.

% Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Tan
22C{J Lt. brown
2300 Dk. brown

)
,
3

4
5

l

0.0

0'0
0.0

0.0
0.0

(Melted)

r5.6
15.5

15.3

15.2

14.8

28.7 1.84

28.5 f .8,+

28.2 1.84

28.0 ra4
27.r t:

Remarks: Poor color; weak ceramic bond; not suitable for use as

the principal component in viueous clay products.

Bloating Tesr.' Negative

Potential Use.' None
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Senrprn: R-2812 County: King William

Locality: Roadcut, 0.8 mile wesr of Etna Mills. on the norrh side of
State Road 614 approximately 0.9 mile by road wesr of the inter-
section with State Road 615.

Description: An exposure of 12 feet of nonuniform, mottled red,
light-gray, and yellow-brown sandy clay is present in a roadcut
that has a maximum height of t7 feet. The sand content increases
in the upper 4 to 5 feet.

Formation or Age: Pleistocene (l)
Sarnpled Interzsal: Sample across 12 feet of sandy clay.

Razu Pioperties:

Water of plasticity: 28.4/"
Drytrg shrinkage: 5.0/.
Drying defects: nonc

Sloas Firing Test:

123

Plasticity: medium
Dry strength: good
pH: 4.8

Temp.
" F Color

Hard- '/.Taral
ness Lin. Shk. % Abs.

% App x. Bulk Dens.
Porosiry gm/cc

f800 Red-tan 3

1900 Tan 3

2000 Tan 3

2100 Lt. brown 4
2200 Brown 5

2300 Dk. brown , 6

2t.l
20.4

19.1

17.4

16.0

14.9

Remarks: Fair color; high vitrification temperature.

Bloating Tesr.' Negative

Potential Use.' Garden portery

6.0

6.0
6.0
6.0

7.o

9n

5).t
3+.9

31.0

30.8
29.O

27.t

r.69
t.71
r.73
r.77
1.81

1.83
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SeuprB: R-2856 County: King William

Locality: Roadcut on the south side of State Road 632 approximately
0.5 mile by road southeast of the intersectionrvith State Road 6zt
at Palls.

Description: An exposure of 9 feet of light-gray and yellow clay oc-

curs in a roadcut that has a maximum height of 11 feet. The clay

contains fragments of quartz and flakes of muscovite. The lower
4 feet of the clay is piedominandy gray, with minor iron oxide

staining in localized shrinkage cracks.

Formation or Age: Pleistocene (?)

Sampled Inter.oal: Sample across 9 feet of clay.

Raw Properties:

Water of plasticitv: 23.2/.
Drying shrinkage: 3.0/.
Drying defects: none

Slot;t Firing Test:

Plasticity: low
Dry strength: poor
pF{: 6.2

'/" APPar. Bulk Dens.

% Abs. Porosity gm/cc
Temp.

" F Color
Hard- /"Tota|
ness Lin. Shk.

1800 Red-tan (Poorbond) 3.0

1900 Red-tan Z 3.0

2000 Lt. brown 2 3.0

2100 Red-brown 3 5.0

22ffi Dk. brown 4 8.0

2300/Gray-brown 4 10.0

zl,t -*
26.4 41.2

23.9 38.5

21.4 , 35.7

19.3 33.2

1.53

r.56
t.6r
r.67
r.72

Remarks: Poor color; weak ceramic bond; not suitable for use as

the principal component in vitreous clay products; high quaftz
content, clay content less than 40 percent.

Bloating Tesr.' Negative

Potentisl Use.' None
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Senapln: R-2u57 County: King William

Locality: Roadcut on rhe sourhw-est side of state Road 632 approxi-
mately 0.4 mile by road sourheast of the intersection with State
Road 621 at Palls.

Descriptio.n: An exposure of I I feet of light-gray micaceous clay oc-
curs in a long roadcut that has a maximum height of 15 feet. The
clay is stained by iron oxide along localized shrinkage cracks. The
upper 7 feet of clay is slightly silty and has a higli mica content.
Overburden consisrs of 4 feet of iandy clay, silt, and soil.

Forrnation or Age: Pleistocene ())
Smnpled Interval: Sample across l l feet of clay. I

Raw Properties:

Water of plasticity: 37.8"/"
Drying shrinkage: 2.0"/.
Drying defects: none

Sloza Firing Test:

Temp.
'F Color

r25

Plasticity: medium
l)ry strength: good
pH: 6.7

1800 Lt. tan
f900 Lt. tan
2000 Tan
2100 Brown
2200 Dk. brown
2300 Gray

L

J

4
5

6

7

Remarks: Good color; should
tions at about 2150"F.

Bloating Tesr.. Negative

Potential Use.. Face brick

23.8 37.8

22.9 37.6
r9.1 33.4
r3.7 26.0
9.4 18.5

5.4 11.6

to "MW" face-brick

Hard- T"Tcr"al
ness Lin. Shk. % Abs.

/, Lppar. Bulk Dens.
Porosity gm/cc

1.59

1.64

r.7 5

1.90

245
2.r5

specifica-

3.0

9.0
9.0

11.0
r5.0
15.0

fire
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were collected from five localities in Lancasrer
testing indicates the following potential use for

Formation or Age Potential Use

L2V

County.
the raw

Samples
Laboratory
material.

Sample

R-2742
R-2743
R-2744
R-274t
R-2746

Pleistocene
Pleistocene
Pleistocene
Pleistocene (?)
Pleistocene

None
None
None
None
None
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Seivrpm: R-27+2 Countv: Lancaster

Locality: Roadcut,2.l miles west of Alfonso, on the northeast side

of State Highway 3 approximately 0.7 mile by road northwest of
the intersection with State Road 618.

Description: An exposure of approximately 9 feet of mottled gray
and light-red clayey sand occurs in a long roadcut that has a

maxirntrm height of 14 feet. The fine-grained subangular sand is

cemented in places by ferruginous cement, and contains minor
quartz gravel. The clayey sand is overlain by approximately 6

fiet of dark red-orange, slightly clayey sand that was not sampled.

Forwation or Age: Pleistocene

Sarnpled Interual: Sample across 9 feet of clayey sand.

Raus Proberties:

Water of plasticity: 20.4/"
Drying shrinkage: 4.0'/.
Drying defects: none

Slows Firing Test:

Plasticitv: low
Dry strength: poor
pH: 6.8

%Appar. BulkDers'
% Abs. Porosiry gm/cc

Temp.
" F Color

Hard- "/"Total
ness Lin.Shk.

f 800 Lt. tan (Poor bond) 4.0

1900 Lt. tan 2 4.0 22.7

2000 Lt. tan 2 4.O 22.5

2lC'0 Red-tan 2 4.0 21.8

2200 Tan 3 +.0

2300 Grav-buff 3 4.0 21.6

Remarks: Weak ceramic bond; high vitrification temPerature; not
suitable for use as the principal comPonent in vitreous clay
products.

Bloating Tesr: Negative

Potential Use.' None

38.1

t7.8
36.8

36.3

1;
1.68

1.69

1.68
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Locality: Abandoned clay pit of the former Rappahannock River
Brick corporarion located ar the end of a dirt 

"i."rr road leading
to carter cove from State Road 660 and approximatery 0.a mile
north of Weems.

Description: An- exposure of approximately 4 feet of slightly sandy,
mottled,-light-gray and yellow-or"rrg" clay occurs In 

"r, 
opp",

bench of the old pit of the abandonei bricl operation. The iand
in the clay is fine grained and subangular to subrounded. Two
feet of clayey yellow-orange sand ovirlies the clay.

SRrrprB: R-27+3

Form:ation or Age: Pleistocene

Sarnpled Interaal: Sample across

Raw Properties:

Water of plasticity: 25.47"
Drying shrinkage: 9.0'/.
Drying defecrs: none

Slous Firing Test:

Temp.
" F Color

County: Lancaster

4 feet of clay.

Plasticity: medium
Dry strength: good
pH: 5.9

H;d- /.Ttxtl
ness Lin. Shk. % Abs.

T" Lppar. Bulk Dens.
Porosity grn/cc

1800 Red-tan
1900 Red-tan
2000 Lt. brown
2100 Brou'n
22W Dk. brown
2300 V. dk. brown

t
+
)
6
6
7

9.0
10.0

r2.0
r5.0
r5.0
tt.0

32.2

30.2

24.6
20.3

14.2

I1.1

17.2

15.9

12.l
9.7
6.5

5.0

r.87
1.90

2.43

2.09
2.18

2.2r

Remarks: Fair color; high drying shrinkage; not suitable for use as
the principal component in vitreou, cl"y products.

Bloating Tesr.. Negative

Potential Use.. None



130 VrncrNre Drvrsrox or MrNrner- Rosouncns

Locality: Home site,0.6 mile north of Weems, at the end of a gravel

road leading from State Road 032 to Carter Cove and approxi-

mately O.+ irile due east from the south end of the intersection of
State Highway 222 and State Road 666.

Description: The sample was obtained from clay excavated at this

location during the construction of a home in 1961. The clay is

light gray and orange-yellow and slightly sandy.

Formation or Age: Pleistocene

Seivrprn: R-2744

Smnpled Interaal: Representative of
deep.

Rdra) Properties:

Water of plasticity: 17.47"

Drying shrinkage: 5.0"/"

Drying defects: none

Sloos Firing Test:

Coant,y: Lancaster

clay from excavation 30 inches

Plasticity: medium
Dry strength: fair
pH: 5.4

% APPer. BulkDens.
% Abs. PorositY gm/cc

Temp.
'F Color

Hard- '/"Total
ness Lin. Shk.

1800 Lt. red-brown
1900 Lt. red-brown
2000 Lt. brown
2100 Brown-red
2200 Dk. brown
2300 V. dk. brown

2

5

)
4

6

5.0

5.0

5.0

5.0
10.0

10.0

22.5

19.7

17.6

17.o

15.5

14.2

1.70
1.80
t.8t
1.86
r.89
1.90

38.3

35.5

32.6

316
29.t
27.O

Remarks: color marginal; high vitrification temPerature; not suitable

for use as the P;incipal iomponent in vitreous clay products'

Bloating Tesr: Negative

Potentidl Use.' None
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Senapr,o: B.-27+5 County: Lancaster

Locality: Roadcut, 2.3 miles northwest of Lancaster, on the south side
of State Road 600 approximately 0.7 mile by road northwest of
the intersection with State Highwty 201.

Description: An exposure of approximately 10 feet of mottled and
layered light-red, gray, yellow, and red-brown sandy clay occurs
in a long roadcut that has a maximum height of 15 feet. The
sandy clay contains 5 lenses of clay from 2 to 9 inches thick and
is overlain by approximately 5 feet of sand.

Formation or Age: Pleistocene (?)

Sampled Interaal: Sample across l0 feet of sandy clay.

Rfrw Properties:

Water of plasticity: 19.6"1
Drying shrinkage:. 5.0%
Drying defects: none

Slow Firing Test:

131

Plasticity: medium
Dry strength: fair
pH: 5.1

Temp.
" F Color

Hard- "/"Total
ness Lin.Shk. % Abs.

T"Lppar. BulkDens.
Porosiry gm/cc

1800 Tan 2 5.O 23.0 38.+ 1.67
1900 Tan 3 t.0 21.9 t7.O 1.69
2000 Lt. brown 3 5.0 21.1 36.1 1.71
2100 Brown 3 5.0 20.7 35.4 t-?l
2200 Dk. brown 4 5.0 20.1 3+.6 1,72
2J0O Purple-brown 5 5.0 16.6 30.2 t.gz

Remarks: Weak ceramic bond; high vitrification remperature; not
suitable for use as the principal component in vitreous clay
products.

Bloating Tesr.' Negative

Potential U-re.' None
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Serrprn,: R-2746 Couniy: Lancaster

Locality: Roadcut, 1.9 miles north of lrvington, on the northwest side

of State Highway 722 approimately 0.1 mile by road northeast
of the intersection with State Roads 630 and 646.

Description: An exposure of 8 feet of mottled light-gray, yellow, and

light-red sandy clay occurs in a long roadcut that has a maximum
height of 12 feet. The sandy clay is overlain by 4 feet of clayey
sand that is predominantly yellow.

Forrnation or Age: Pleistocene

Sarnpled Interual: Sample across 8

Raw Properties:

Water of plasticity: 15.8/"
Drying shrinkage: 5.0'/"
Drying defects: none

Slow Firing Test:

feet of sandy clay.

Plasticity: low
l)ry strength: fair
pH: 5.1

Temp.
'F Color

Hard- Y"Totil
ness Lin. Shk.

% Lppax. Bulk Dens.

'/. Abs. Porosity gm/cc

1800 Buff-tan (Poorbond)
f900 Buff-tan (Poorbond)
2000 Bufi-tan 3 5.0

2100 Lt. tan I 5.0

2200 Tan 4 5.0

2300 Brown 6 (Melted)

Remarks: Weak ceramic bond; abrupt vitrification; not suitable for
use as the principal component in vitreous clay products.

Bloating Tesr.' Negative

Potential Use.' None

,i i; 'or7.0 lr.5 1.85

r7.o 3r.3 1.84
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Meurnws CouNry

A sample was collected from one locality in Mathews County.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age

R-2767 Yorktown (?) Formation Garden pottery and lighrweight ag-
gregate

Potentiel Use

lt \
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Slnrprp: P.-2767 County: Mathews

Locality: River bluff, 1.2 miles west of Cobbs Creek, on the south
bank of the Piankatank River approximately 525 feet west of the
bridge on State Highway 3.

Description: An exposure of 8 feet of blue-green, uniform, stiff, com-
pact, micaceous, fossiliferous clay, overlain by about 30 feet of sand

and slightly clayey sand, occurs in the river bluff. Small localized
concentrations of well-sorted, subangular to rounded, quartz sand

are present in the clay. Calcite occurs in small shrinkage cracks.

The exposure contains two distinct fossil layers; the lower layer is

2 feet above the high-tide level, and the other is about 4 feet above

the high-tide level. The zones are about 3 inches thick and con-
tain fossil pelecypods, gastropods, and foraminifera.

Formation or Age: Yorktown (?) Formation

Smnpled lnterztul: Sample across 8 feet of clay.

Raw Properties:

Water of plasticity: 38.0/"
Drying shrinkage: 5.0'/.
Drving defects: warping

Slous Firing Test:

Temp.
'F Color

Hard- "/"Tcttrl
ness Lin. Shk.

Plasticity: medium
Dry strength: fair
pH: 4.8

/"Appzr. BulkDens.
% Abs. Porosity gm/cc

18fl) Tan 2 9.0 27.0 41.3

f900 Lt. brown 3 10.0 23.1 37.9

2000 Lt. Brown 3 10.0 20.3 1+.7

2100 Dk. brown 4 14.0 lt.z 283

270A V. dk. brown 6 (Expanded)

2300 Steel-black e (Expanded)

Remarks: Color marginal; abrupt vitrification.

1.t3
r.64
r.7r

'1
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Bloating lesr.. Positive

Prelirninary Blouting Test:

?tyinscharacteristics: good Crushingcharacreristics: good
Particle size: - %,' a V,, Retentio=n time: 15 min.

Temp. Bulk
o F Dens. wn % Abs. Remarks

2000 1.48 ; ,* Very slight *p""ri"zl00 l.l7 72 17.8 Fair pore struCtore, semivitreous2204 0.72 45 2+.g Good pore ,..o",or", vitreous

Remarks: Good lightweight aggregate possibility; firing range a
little short.

Potential Use.' Garden portery and lightweight aggregate.
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Mrnornsnx C,ouNry

Samples were collected from two localities in Middlesex County.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age

R-2768 Pleistocene
R-2769 Pleistocene

Potential Use

Garden pottery
Face brick
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Sevrprn: R-2768 County: Middlesex

Locality; Borrow pit, 1.5 miles northwest of Harmony Village, 80O

feet north of State Highway 33 approximately 0.6 mile by road
east of the intersection with State Road 619.

Descri:ption: Mottled white, gray, red, brown, and yellow sandy clay
is exposed in a small borrow pit approximately 4 feet deep near
Locust Hill. The clay contains subangular to subrounded quartz
grains. A black opaque mineral, probably ilmenite, is present in
minor amounts.

Formation or Age: Pleistocene

Sarnpled lnterual: Representative sample of sandy clay in pit.

Ratu Properties:

\ryater of plasticity: 22.1"/"
Drying shrinkage: 5.0'/.
Drying defects: none

Slow Firing Test:

Temp.
" F Color

Plasticity: medium
Dry strength: good
pH: 5.4

% Lppax. BulkDens.
% Abs. Porosiry gm/cc

Hard- "/"Totrl
ness Lin. Shk.

1800 Tan
1900 Tan
2000 Tan
2100 Tan
22W Lt. brown
2100 Gray-brown

Remarks: Good

3 6.0

3 6.0

4 8.0

4 8.0

5 10.0

7 (Expanded)

color; abrupt vitrification.

18.4 32.6
18.4 32,4
16.6 30.0

16.3 29.5ty 
'u:

r.77
1.76

t.8r
1.81

1.86

Bloating Tesr.' Negative

Potential Use.' Garden pottery
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Locality: Roadcut on rhe northeasr side of state Road 602 just north-
west of the intersecrion with State Road 6J7 at Remlik.

Descrip-t-ion: An exposure of about 6 feet of mottled red, gray, and
yellow micaceous clay occurs in a long roadcut that has a maxi-
mum height of 9 feet. Fine-grained sand and subangular to well_
rounded quarrz gravel are present in the southeast end of the road-

11t. Th-e clay-breaks into small subangular fragments when dry.
Three feet of slightly clayey sand underlies the clay wheie
sampled.

Forrnation or Age: Pleistocene

Sarnpled Intemtal: Sample across approximately 6 feet of clay.

Sarrpm.' R-2769

Raw Properties:

Warer of plasticity: 25.6/.
Drying shrinkage: 5.0o/"
Dryt.g defects: none

Slow Firing Test:

Temp.
" F Color

County: A4iddlesex

Plasticity: medium
Dry srength: good
pH: 5.7

Hard- /"TotaI
ness Lin. Shk. % Abs.

%Appar.BulkDens.
Porosity gm/cc

1800 Brown-red
1900 Brown-red
2000 Brown-red
2100 Lt. brown
22M Brov'n
23W Purple-brown

3

+

5

6

7

10.0

10.0

10.0

13.0

15.0

15.0

fire to

r,71
r.76
r.9l
1.98

2.04
2.13

specifica-

21.6 36.9

20.r 35.4

15.0 28.7

l3.l 25.9

t0.2 20.8
8.3 17.7

"MVV" face-brickRemarks: Fair color; should
tions ar about 2150'F.

Bloating ?esr.' Negative

Potential Use.. Face brick
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NeNseuono Counrv

Samples were collected from three localities in Nansemond Courtty.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age Potential Use

R-2927 Pleistocene
R-2958 Pleistocene
R-2959 Pleistocene

Face brick
None
Face brick, structural tile, and stone-

were
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Serrprn: R-2927 Couruty: Nansemond

Locality: Field, 1.4 miles south of Chuckatuck, off the northeast side

of a farm road 0.25 mile from its intersection with State Road
603; entrance of farm road is 0.6 mile southeast of the intersection
of State Highway 32 and State Road 603.

Descri.ption: Yellow-orange and light-gray silty clay was obtained
from a vertical auger hole that penetrated 5 feet of clay. The clay
at this locality is underlain try 8 feet of blue-gray, medium- to
coarse-grained quartz sand and minor black chert gravel. Two
feet of sand overburden is present.

Formation or Age: Pleistocene

Snmpled Interval: Sample across 5 feet of silty clay.

Raw Properties:

\ /ater of plasticity: 20.6'/" Dry strength: fair
Drying shrinkage: none pH 4.7
Drying defects: none Other: short working
Plasticity: medium

Slo,us Firing Test:

Temp.
'F Color

Hard- "/.Total
ness Lin. Shk.

"/" Lppar. Bulk Dens.

% Abs. Porosity gm/cc

1800 f'an
1900 Tbn
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. brown

4

4

5

7

7

0.0 20.5

0.0 r9.9
5.0 16.2

7.5 14.3

7 .5 11.0

7.5 r2.r

35.1 r:tr
15.8 1.80

Jl+ r.94
27.9 1.95

22.3 2.O3

24.O 1.98

Remarks: Color marginal; should fire to '(M!V" face-brick specifi -

cations at about 2150'F.

Bloating Tesr.' Negative

Potential Use.' Face brick
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Se;vrpr,B: R-2958 Coanty: Nansemond

Locality: Ditch,0.6 mile north of Belleville, off rhe east side of Srate
Road 658 approximately 0.5 mile by road north of the inrersection
with U. S. Highway 17.

Description: An exposure of 3 feet of blue-gray, silty to sandy clay
occurs in a large drainage ditch. The clay is overlain by 

"p-proximately 3 feet of fine- to medium-grained sand.

Forrnation or Age: Pleistocene

Sarnpled Interaal: Sample across 3 feet of silqy to sandy clay.

Raus Properties:

Water of plasticity: 12.0/. Plasticity: none
Drying shrinkage: none Dry strength: low
Drying defects: none Other: grittv

Slotu Firing Test:

No cerarnic bond developed

Remarks: Not suitable for use as the principal component in clay
products.

Bloating ?l'esr.' Negative

Potential Use.. None
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Senaprn: R-2959 County: Nansemond

Locality: Pit of Webster Brick Co., Inc., 3.6 miles west of Suffolk, off
the north side of State Road 644 approximately 0.5 mile by road

west of the intersection with State Road 639.

Description: Light-gray, compact, uniform, stiff clay is present in the

pit; thickness of the clay ranges from I to l0 feet. Overburden
consists of variable thicknesses of siltv to sandy clay that is

stained by iron oxide.

Formation or Age: Pleistocene

Sampled lnteraal: Representative sample of clay in pit.

Ratu Properties:

Water of plasticity: 26.0"/. Plasticity: medium
Drying shrinkage: 7.5/" Dry strength: good
Drying defects: none

Sloa; Firing Test:

TS-P. Hard- Y"Tc>tal /" /,Lppar' Bulk Dens'
t F Color ness Lin. Shk. % Abs. Porosity gm/cc

1800 Cream 4 7.5 12'2 23-5 l-93

lmO Cream + 7.5 l2'2 23.8 1.95

2000 Ivory 5 12.5 5.9 12.7 2.15

2100 Bufi 5 12.5 2.t 5.7 2.27

2200 Gray-buff 6 12.5 2.4 5.6 2.35

2300 Gray 7 12.5 0'7 l'5 2-ll

Remarks: A good buff-firing clay; slightly overfired at 2100"F.

Bloating Tesr.' Negative

Potential (Jse: Face brick (current use), structural tile, and stoneware.
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Now KnNr CouNly

Samples w-ere collected from six localities in New Kent County.
Laboratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age Potential Use

R-1990 Pleistocene None
R-2878 St. Marvs Formation None
R-2879 Pleistocene
R-2880 Pleistocene
R-2881 Pleistocene

Garden pottery
None
Face brick and quarry tile

R-2882 St. Marys Formation Face brick
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Senrprn: R-1990 County: New Kent

Locality: Bluff, 4.8 miles southwest of Barhamsville, off the east side
. of a private road approximately 0.7 mile by road southeast of its

intersection with State Road 627; entrance to private road is 0.9

mile by road southeast of the intersection of State Roads 627 and
649.

Description: Approximately 10 feet of weathered clay is present in a

low bluff along the road. The clay is exposed for a distance of
about 50 feet and is light brown to buff, plastic, and laminated.
Overburden consists of sand and gravel.

Formation or Age: Pleistocene

Sampled Interval: Composite sample from the bottom, middle, and top
of the exposure of clay.

Raw Properties:

Water of plasticity: 25.0/.
Drying shrinkage: 5.0'/.
Drying defects: none

Slovs Firing Test:

Temp. Hard- l"Total
' F Color ness Lin. Shk.

Plasticity: low
Dry strength: fair
pH: 4.6

% Apper. Bulk Dens.

% Abs. Porosity gm/cc

1800 Buff-orange (Poor bond) 6.0

1900 Buff-orange (Poor bond) 6.0

2000 Buff-orange (Poor bond) 7.0

2100 Lt. brown (Poor bond) 7.0

22W Brown 5 7.5

23OO Brown 5 9.0

r9.5 34.3

19.0 33.6

18.0 t2.6
15.3 28.9

13.5 26.2

10.1 20.7

r.76
1.77

l.8l
1.89

194
2.05

Remarks: Poor ceramic bond.

Bloating Tesr.' Negative

Potential Use.' None (unless mixed with a lower firing clay).
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Ser"..pre: R-2878 Coanty: New Kent

Locality: Roadcut, 1.0 mile northeast of Tallysville, on the east side

of State Road 609 approximately 0.1 mile by road north of the
intersection with State Road 642.

Description: An exposure of 4 feet of mottled gray, red, and orange
clay and sandy clay occurs in a long roadcut that has a maximum
height of 5 feet. The lower 2 feet of exposed clay contains very
little sand.

Forrmation or Age: St. Marys Formation

Sampled Interaal: Sample across 4 feet of clay and sandy clay.

Raw Properties:

Water of plasticity: 24.6"/,
Drying shrinkage: 5.0'/"
Drying defects: none
Plasticity: low

Slow Firing Test:

Temp.
" F Color

151

Dry strength: low
pH 6.2

Other: gritty

Hard- T"Total
ness Lin. Shk.

% App t. Bulk Dens.

% Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. brown

20.9 36.+

r8.7 
'3.3196 34.t

18.7 33.8

18 6 33.1

18.2 12.4

l+
l+
tl
t'

)J-
)-L

5.0

5.0
6.5

6.5

1"7+

r.78
1.76

1.81

1.79

r.78

Remarks: Poor color; high vitrification temperature.

Bloating Tesr.' Negative

Potential Use.' None



152 VrncrNre DrvrsroN or tr4rxnnar, RBsouncns

Selrprn: R-2879 County: New Kent

[-ocality: Roadcut, 3.2 miles east of New Kenr, on the north side of
State Highway 33 approximately 0.5 mile by road west of the
intersection with State Road 626.

Description: An exposure of 1l feet of mottled gray and orange clay
occurs in a roadcut that has a maximum height of 14 feet. Red
iron oxide staining is present in the upper 3 feet. The clay is
overlain by 3 feet of clayey sand.

Formation or Age: Pleistocene

Sarnpled Interaal: Sample across 1l feet of clay.

Raws Properties:
'w'arer of plasticity: 27 .S/"
Drying shrinkage: 7.5./.
Drying defects: none
Plasticitt': medium

Sloa; Firing Test:
'femp.

" F Color

Dry strength: good
pH: 6.2

Other: some grit

Hard- '/"Total
ness Lin. Shk. % Abs.

'/. Appar. Bulk Dens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Tan
22W Lt. brown
2300 Brown

7.5

8.5

8.5

Remarks: Poor color; high vitrification temperature.

Bloating Tesr.' Negative

Potentiol Use.' Garden portery

)-L

)-L
)-L
)-L

20.5 35.7 1.74

20.6 35.4 r.72
19.8 35.0 r,77
19.2 34.2 r.78
r8.9 t+.2 1.81

r8.l 33.3 1.82
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S.q.r,rpre: R-2880 Count,v: New Kent

Locality: Roadcut, 2.8 miles northwest of Barhamsville, on the north-
west side of State Highway 168 approximately 0.5 mile try road
southeast of the intersection with State Road 620.

Description' An exposure of 10 feet of mortled and layered red, orange,
and gray slightly silty clay is present in a roadcut that has a maxi-
mum height of 11 feet. The clay is uniform throughout the ex-
posure except for color variation.

Forrnntion or Age: Pleistocene

Sampled Interztal: Sample across

Raus Properties:

Water of plasticiry: 24.6/"
Drying shrinkage: 5.0'/.
Drying defects: none

Sloat Firing Test:

Temp. Hard- "/"Tcrtal
" F Color ness Lin. Shk. % Abs.

153

l0 feet of clay.

Plasticity: low
Dry strength: low
pH: 6.1

% App^r. BulkDens.
Porosity gm/cc

1800 Salmon
1900 Salmon
-2000 Salmon
2100 Buff
22W Lt. brown
.2300 Gray-brown

1-L
al

)I
't-L

)-L
)-L

5.0 20.6

5.0 18.7

5.0 r8.7
5.0 18.5

5.0 t7.t
5.0 r5.7

33.0 1.60

30.7 t.64
30.3 1.62

30.5 1.65

28.9 1.65

26.2 1.67

Remarks: Poor color; high vitrification temperature.

Bloating Tesr.' Negative

Potential Use.' None
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Senprn: R-2881 County: New Kent

Locality: Roadcut, 2.1 miles southeast of New Kent, on the east side

of State Road 627 iust south of its intersection with State Highway
33.

Description: An exposure of 8 feet of mottled red, orange, and gray
clay occurs in a long roadcut that has a maximum height of to
feet. About 2 f.eet of sandy soil overburden is present.

Formation or Age: Pleistocene

Sampled Intental: Sample across 8 feet of clay.

Raw Properties:

Water of plasticity: 38.4'/.
Drying shrinkage: 7.5'/"
Drying defects: none

Slo,us Firing Test:

Plasticity: medium
Dry strength: good
pH 4.7

Temp.
" F Color

Hard- %Torral
ness Lin. Shk. % Abs.

/" App*. Bulk Dens.
Porosity gm/cc

l8t|0 Tan 2+ 10.0

1900 Tan 2+ 11.0
2000 Buff 4 15.0

2l0O Lt. brown 6+ 18.0
2200 Brown 7 20.O

2300 Dk. brown 8 20.0

22.0 34.8

18.9 30.8

11.1 20.6

2.8 5.8

r.9 4.0

4.6 86

l.t8
1J3
1.86

2.08

2.ll
1.88

Remarks: Fair color; shrinkage excessive above 2000"F; might be

difficult to extrude.

Blooting Test; Negative

Potential Use.' Face brick and quarry tile.



ANerysns or Crey Merrnrers

Ser,rprB: R-2882 County: New Kenr

Locality: Roadcut, 4.6 miles southwest of Barhamsvilre, on the east
side of State Road 627 at its intersection with U. S. Highway 60.

Description-: An exposure of 8 feet of mottled red, brown, orange, and
gray slightly silty clay occurs in a long roadcut that has a maxi-
mum height of 9 feet. Overburden consists of sandy soil.

Forrnation or Age: St. A,{arys Formation

Sawpled Intertsal: Sample across g feet of clay.

Ratu Properties:

Warer of plasticity: 26.3./"
Drying shrinkage: 7.5"/.
Drying defects: none

Slott Firing Test:

Temp.
" F Color

1800 Tan ?+ 7.t tg.7 :lZ.t r.6J1900 Tan 2+ 7.5 t7.6 29.6 1.682000 Tan 2+ 7.5 t6.g 28.6 r.692100 Buff j 8.j r4.j 25 .+ 1.7 j2200 Lt. brown 4 8.5 ll.i 20.9 t.Bz2300 Gray 4 n.A 7.9 tS.4 r.s7

Remarks: Fair buff color; should fire to '(M!v" face-brick specifi-
cations at about 2150.F.

Bloating ?esr.' Negative

Potential Use.' Face brick

155

Plasticity: low
Dry strength: good
pH: 4.6

Hard- "/"Total
ness Lin. Shk. % Abs.

% A.ppar. BulkDens.
Porosiry gm/cc
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NonrgunrnnRlAND CouNry

samples were collected from two localities in Northumberrand
county' Laboratory resting indicates the folrowing potential use for
the raw marerial:

Sample Formation.or Age potential Use

F.-27O7 Pleistocene
R-2747 Pleistocene

None
None
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Seupre: R-27O7 County : Northumberland

Locality: Excavation, 1.0 mile east of Callao,0.l mile off the north
side of U. S. Highway )60 approximately 0'7 mile east of the

intersection with State Road 729.

Description: An exposure of about 4 feet of medium-gray' slightly
sandy, micaceous clay is present in an excavation fust- northwest

of the bridge crossing Lodge Creek. The clay is overlain by 
'P-

proximately l2 feet of overburden consisting of i foot-of orange-

yellow clayey sand that is separated from 11 feet of overlying-

yellow-orange and white unconsolidated sand by a 2-inch zone of
hard, dark red-brown iron oxide.

Formation or Age: Pleistocene

Sampted Interl)al: Sample across approximately 4 feet of clav-'

Raw Properties:

\ /ater of plasticity: 25.5",'o

Drying shrinkage: 5.0/.
Drying defects: none

Slonss Firing Test:

Plasticity: low
Drv srrength: low
pH: 3.8

% Lppar. Bulk Dens.

% Abs. Porosity gm/cc
Temp.

"F
Hard- '/.Tota'l

Color ness Lin. Shk.

1800 Tan (Poor bond)
1900 Tan (Poor bond)
2000 Tan 3

2100 Lt. brown 3

2200 Brown 4

2100 Gray 5

5.0
{n
5.0

5.0
7(

10.0

31.6

Lt .)

24.4

21.O

17.8

11.8

44.8

41.2

38.3
?7n

30,4
21.9

ta)
1.5 r
r.57
1.61

t.7l
1.86

Remarks: Poor color; high water absorption after firing at all above

temperanrres; low green strength; not suitable for use in vitreous

clay products.

Bloating Tesr.' Negative

Potential Use.' None
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Seuprn: R-2747 County : Northumberland

Locality: Roadcut, 2. j miles north of callao, on rhe north side of state
Road 020 approximately 0.3 mile by road east of the intersection
wirh State Road 621.

Descri.ption: A-n exposure of 8 feet of light-grav micaceous clay, over_
lain by 5 feet of yellow micaceous clay, occurs in a roadtut that
has a maximum height of 15 feet rt the north end of Courmey
Millpond. Approximately 2 feet of sandy soil overburden is
Present.

Foirmation or Age: Pleistocene

Sampled Interval: Sample across

Razts Properties:

Water of plasticiry: 2g.6"/.
Drying shrinkage: 9.0"/"
Drying defects: none

Slow Firing Test:

13 feet of c\ay.

Plasticity: medium
Dry strength: good
pH: 6.5

T9*P.
'F Color

Hard- "/"'f ote,l

ness Lin. Shlr. '/. Abs.
I Appar. Bulk Dens.
Porosiry gm/cc

1800 Red-tan 3

1900 Red-tan 4
2000 Lt. brown j
2100 Chocolate j
2200 Dk. brown 6
2300 V. dk. brown 7

9.0 21.3

9.0 r8.7
15.0 r.l
15.0 10.4

1t.0 7.3
15.0 4.7

37.r r.74
33.8 I.8l
26.1 1.99
2r.6 2.W
rt9 2.18
10.6 2.2t

Remarks: Fair color; high drying shrinkage; not suitable for use as
rhe principal component in vitreous clay products.

Bloating Tesr.' Negative

Potential Use; None
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Sample Formation or Age

R-1991 Calvert Formation Brick and tile
R-1991 Nanjemov Formation None
R-2897 Pleistocene Face brick and flue liningR-2898 Pleistocene Face brick and flue linini

r6r

Pnixcn Gnonen CouNr-y

_ Samples were collecred from four locarities in prince George counry.
Laboratory tesring indicates the foilowing porential ures fJr the raw
material:

Potential Use
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Sempro: R-1991 County: Prince George

Loculity: River bluff, 7.3 miles west of Brandon, on the south side of

the James River just below Blairs Wharf.

Description: About l5 feet of weathered greenish-gray, tougtr, plastic

clay occurs at the base of the exPosure' which extends for about

t5ti feet. The clay is overlain Uy u feet of sand and gravel of

Pleistocene age.

Fonnation or Age: Calvert Formation

Sarnpled Interaal: Composite from lower, middle, and upper Pafts of

exposed clay.

Ratu Properties:

Water of plasticiry: 26.0/"
Drying shrinkage: 4.0"/.
Drying defects: none

Slow Firing Test:

Plasticity: low
Dry suength: fair
pH: 4.8

/" LPPar' Bulk Dens'

% Abs' Porosiry gm/cc
Temp.

" F Color
Hard- l"Totil
ness Lin.Shk.

1800 Buff-brown (Poor bond) 4.0

1900 Buff-brown (Poor bond) 7 'O

2000 Lt. brown 4 7.4

2100 Med. brown 5 8.0

22m Dk. brown 6 10.0

2300 (Expanded)

Remarks: Should 6re to "M\ /'" face-brick specifications at about

2000'F.

Bloating Tec.' Negative

Potential Use; Brick and tile.

18.4

16.4

13.r

8.0
2.6

lt )

29.5

25.2

16.4

5.8

1.80

1.92

2.O5

z.L)
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Slnrprn: R-1993 County: Prince George

Locality: River bluff,2.0 miles southeast of City point, on the south
side of the James River.

Description: An exposure of I to 5 feet of pink, white, and drab, very
compact clay occurs in the bluff that has a maximum height of
44 feet and a length of about 900 feet. The clay is underlain by
glauconitic sand that contains gypsum, and is overlain by 24 feit
of marl, sand, loam, and gravel of Miocene and pleistoc.r" ,g"r.

Formation or Age: Nanjemoy Formarion

Sampled Interaal: Represcntative sample from the base of the clay.

Raw Properties:

\ryater of plasticity: 50.0/"
Drying shrinkage: 6.0"1
Drying defects: none

Slow Firing Test:

T:Tp. Hard- "/"Tota.l /" Appar. Bulk Dens.
" F Color ness Lin. Shk. % Abs. l"rosity gm/cc

1800 Buff-tan (Poor bond) 7.j jt., 46.2 t.l8
1900 Buff-tan (Poor bond) 7.t 32.t 44.g 1.40
2000 Buff-tan 4 10.0 2t.B 3g.7 l.j4 (?)
2100 Tan 6 ti.O t+.4 26.2 1.82
22W Tan 6 l7.t j.8 1t.g Z.O,
2300 Tan 6 t7.S 1.2 26 Z.l7

Remarks: Not suitable for use as the principar component in vitreous
clay products.

Bloating ?e.rr.' Negative

Potential Use.' None (unless mixed with another clay).

t63

Plasticity: medium
Dry strength: good
pH: 2.8
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Seuprn: R-2897 County: Prince George

Locality: Roadcut,6.9 miies west of Disputanta, on the northwest side

of State Highway 156 approximately 0'l mile by road north of
the intersection with U. S. Highway 301.

Description: An exposure of 4 feet of motiled gray, red, and orange

sandy clay is present in a long roadcut that has a maximum height

of 7 feet. 'fhe clav is overlain by 3 feet of sand and clayey sand.

Formation or Age: Pleistocene

Sawpted lnteraal: Sample across 4 feet of sandv clay.

Raw Properties:

Water of plasticity: 23.7"/"

Drying shrinkage: none
Drying defects: none
Plasticity: medium

Dry strength: fair
pH: 4.1

Other: grittv

Slow: Firing Test:

Temp.
" F Color

Hard- "/"Totzl
ness Lin. Shk.

% Appar. Bulk Dens.

% Abs. Porosity gm/cc

f 800 Tan 3

1900 Tan 4

2000 Tan 4

2100 Lt, brown 4

22{di.. Brown 4

2300 Gray-brown 4

2.5

5.0

).u
5.0

5.0

5.0

17,2

17.r

16.2

14,9

14.2

I50

I1.1
3 1.1

30.0

28.0

27.r
28.2

1.81

1.82

1.85

1.88

l.9l
1.88

, Remarks: Good tan color at 2000"F; high vitrification temPerature.

Bloating Tesr.' Negative

Potential Use.' Face brick and flue lining.



ANer,ysns op Clqy A{ernnrer,s 165

Locality: Roadcut,0.5 mile northeast of prince George, on the north
side of State Highway 106 approximatelv 0.5 mile by road norrh_
east of the intersection with State Road 616.

Description: An exposure of about 5 feet of mottled gray, red, yellow,
and orange slightly silty clay occurs in a roadcut thai nas a
maximum height of 6 feet. No overburden is present where the
clav was sampled.

Formation or Age: Pleistocene

Sonryled bzterrral: Sample across approximately 5 feet of clay.

Snuprn: R-2898

Re,iD Properties:

Wat95 of plasticity, 26.6"/"
Drying shrinkage: none
Drying defects: none
Plasticiqy: medium

Slow Firing Test:

Temp.
'F Color

County: Prince George

Dry strength: good
pH: 4.1

Other: smooth

Hard- /"Totil
ness Lin. Shk. "/. Abs.

/" Lppar. BuIk Dens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. brown

Remarks: Fair tan and

22.r 37.r
20.9 35.9
18.2 32.8
r3.7 26.4
10.1 2r.2
5.7 12J

2 0.0
3 2.5

4 5.0

5 5.0

6 7.5

7 10.0

1.68

r.72
1.80

1.93

2.O+

2.21

brown colors; good firing range.

Bloating Tesr: Negative

Potential Use.. Face brick and flue lining.
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RrcnlaoNo CortNry

Samples were collected from six localities in Richmond County.
Laboratory testing indicates rhe following potentiar uses for rhe rav,
material:

Sample 
Y*"rorr or Age

R-2770 Pleistocene Face brick, glazed strucrural tile, and
flue lining

R-2771 Pleistocene None
R-2772 Pleistocene None
R-2773 Pleistocene None
R-2774 Pleistocene None
R-3044 calvert Formation possibre absorbent and mineral filler

167

Potentiel Use
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Senrprn: R-2770 County: Richmond

Locality: Roadcut, 3.4 miles northeast of Farnham, on the east side of
State Road 603 approximately 0.5 mile by road southeast of the

intersection rvith State Road 612.

Description: An exposure of approximately 5 feet of light-gray,
sand/, slightlv carbonaceous clay occurs in a roadcut that has a

maximum height of 7 feet. Glassy subangular to subrounded
quartz sand and scrttered grains of magnetite, and possibly il-
menite, are present in the clay. Staining by iron oxide imparts
local brown-red coloration to the clay, which is underlain bv
sand and overlain by about 2 feet of sandy soil.

Formation or Age: Pleistocene

Sampled Interaal: Sample across 5 feet of sandY clav.

Raw Properties:

Water of plasticity: l9.O\
Drving shrinkage: 5.0,','"

Drving defects: none

Slous Fi.ring Test:

Plasticitv: medium
Dry strength: fair
pH: 5.6

/" LPP*' Bulk Dens.

% Abs. Porosity {n/cc
Temp.

'F Color
Hard- "/"T*il
ness Lin. Shk.

1800 Lt. tan
1900 Lt. tan
2000 Lt. tan
2100 Lt. tan
2200 Buff-tan
2100 Buff-gray

3 5.0

3 5.0

4 5.0

4 7.0

5 7.0

6 7.0

16.6 299 1.80

15.3 27.8 1.82

r4.L 26.1 1.8i
11.5 22.O 1.91

7.5 16.0 2.r3

Remarks: Good color; should fire to '(S!V" face-brick specifications
at about 2250"F.

Bloating Tesr.' Negative

Potential (Jse: Face brick, glazed structural tile, and flue lining.
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Locality: Borrow pit, 1.8 miles northeast of Emmerton, on the east side
of state Road 619 approximately r.9 miles by road northeast of
the intersection with State Highway 3.

Descriptio.n; An exposure of about 4 feet of light-gray sandy clay oc_
curs in a small borrow pit just north of rotorl"y cieek. 

- 
The

sand in the clay is well sorted, subangular to subrounded, and fine
to medium grained. A black opaque mineral, probably ilmenite
or magnetite, is present in minor amounts. Loialized concentra-
tions of indurated sand w'rh ferruginous cement are present. Ap
proximately 5 feet of sand overburden is present.

Forwation or Age: Pleistocene

Smnpled Interaal: Sample across approximately 4 feet of sandy clay.

Serrpr,n: R-2771

Raw Properties:

Water of plasticiry: 17.67"
Drying shrinkage: 5.0/.
Drying defects: none

Slow Firing Test:

Temp.
" F Color

County: Richmond

Plasticity: low
Dry strength: fair
pH: 5.7

Hard- 1.Total
ness Lin. Shk. "/" Abs.

/" Appar BulkDens.
Porosity gm/cc

1800 Lt. tan
1900 Lt. tan
2000 Lt. tan
2100 Red-tan
2200 Chocolate
23W Dk. brown

Bloating Tesr.' Negative

Potential Use.. None

3

3

t

a

5

6

5.0

5.0

5.0

5.0

5.0
(Expanded)

t6.2
16.3

r5.5

l5.l
13.9

r.80
1.80
r.83
1.84

Y

29.2

29.3

28.4

27.8
25.4

Remarks: Fair color; abrupt vitrification; not suirable for use as the
principal component in vitreous clay products.
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Serrrprs: P.-2772 County: Richmond

Locality: Roadcut, 2.0 miles southwest of Emmerton' on the southeast

side of State Road 614 approximately 0.5 mile bv road north of
the intcrsection rvith State Road 615.

Description: An exposure of 6 feet of mottled gray and 1--rown-orange

sandy micaceous clay occurs in a roadcut 9 feet in height' The

clay contains grains of a black oPaque mineral' probably ilmenite,

and glassy qo"tt, sand that is well sorted and subangular to sub-

rounded. Approximately 3 feet of sandy soil overburden is present'

Formation or Age: Pleistocene

Srrnpted lnteraal: Sample across 6 feet of sandy clay.

Raa: Properties:

Water of plasticity: I7.o"/.
Drying shrinkage: 2.0/,
Drying defects: none

Slovs Firing Test:

Plasticity: low
Dry strength: fair
pH: 6.5

"/" LPPar. Bulk Dens'

% Abs. PorosiqY gm/cc
Temp.

'F Color
Hard- "/"Total
ness Lin. Shk.

1800 Lt. brown
1900 Lt. brown
2000 Lt. brown
2100 Red-brown
2200 Dk. red-brown
2300 V. dk. brown

3

3

4

4
5

6

Remarks: Poor color; abrupt vitrification; not suitable

the principal component in vitreous clay products.

B loatin g Tesr:' Negative

Potential Use.' None

5.0

5.0

5.0

5.0

5.0
(Expanded)

179
17.2

16.l

l5.l

3 1.3

10.8

29.0

27.7

r.7 5

1.79

1.80

1.81

for use as
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S.rr,rprn: R-2773 County: Richmond

Locality: Roadcut,2.8 miles north cf Newland, on the sourheast side
of State Road 624 approximately 0.3 mile by road sourhwest of
rhe intersection with State Road 63g.

Descripticn: An exposure of 6 feet of mottled gray and yellor.v sandy
clav occurs in a long roadcut that has a maximum height of 6 feet.
l-he sand in the clay is subangular ro subrounded, and small grains
of a black opaque mineral, probably ilmenite or magnetire, are
also present.

Formatiott or Age: Pleistocene

Sampled Interval: Sample across

Razt; Properties:

Water of plasticity:, 2l.l ,?/.

Drving shrinkage: 5.01/"
Drying defects: none

Slovs Firing Test:

Temp.

17r

6 feet of sandy clay.

Plasticity: medium
Dry strength: fair
pH: 5.7

.F Color
Hard- l"Totil
ness Lin.Shk.

% -{ppar. Bulk Dens.
"/' Abs. Porosity gm/cc

1800 Red-tan
1900 Red-tan
2000 Red-tan
2100 Lt. red-brown
22m Brown
2100 V. dk. brown

t
6

5.0

5.0

5.0
5.0

5.0
(Dunted)

20.0
18:5

18.5

18.4

l+.0
32.2

31.8

31.8

1.70

1.74

t.72
r.73

Remarks: Poor color; high vitrification temperature; not suitable
for use as the principal component in vitreous clay products.

Bloating Tesr.' Negarive

Potential Use.' None
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Serrprp: B.-277+ Coanty: Richmond

Locality: Roadcut, 2.5 miles northeast of Newland, on the northwest
side of State Road 622 approximately 0.2 mile by road northeast
of the intersection with State Road 638.

Descriptiort: An exposure of about 5 feet of light-gray sandv clay,
overlain by 6 inches of orange clay, occurs in a roadcut that has

a maximum height of 10 feet. The light-gray clay is locally
stained yellow-orange and yellow by iron oxide and contains
mica and ilmenite. Approximately 4 feet of sandy clay and soil

overlie the clay where the sample was taken.

Formotion or Age: Pleistocene

Sampled lnteraal: Sample across the lower 6 feet of sandy clay and

clay.

Ralcu Properties:

Warer of plasticity: 21.0"/"
Drying shrinkage: 4.0'/"
Drying defects: none

Slow Firing Test:

Temp.
'F Color

Hard- /"Tor.il
ness Lin. Shk

Plasticity: medium
Dry strength: poor
pH: 5.8

% Appil. BulkDens.
% Abs. Porosity gm/cc

1800 Red-tan
1900 Red-tan
2000 Lt. red-brown
2100 Red-brown
2200 Dk. brown
2300 V. dk. brown

2

)
)
3

3

4

4.0

4.0
4.0
4.0
6.0

6.0

22.O

19.7

l8.l
r8.1

18.2

37.2

34.7

32.9

32.6

32.2

r.69
r.76
r.80
1.80

r-77

Remarks: Fair color; high vitrification temperature; not suitable for
use as the principal component in vitreous clay products.

Bloating Tesr., Negative

Potential Use.' None
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Locality: River bluff, 3.r miles northwest of Newland, on the norrh
side of the Rappahannock River approximately 900 feet sourheast
of the termination of State Road oZZ at CartLrs Wharf.

Description: An exposure of l0 feet of buff to white diatomaceous
mudstone, with fine-grained quartz sand, is present in a river bluff
that has 

_an 
approximate height of 50 feet wh"re the sample was

taken. The sampled zone of diatomaceous mudstone is underlain
bv 8 to 10 feet of diatom-bearing mudsrone and greenish-gray
clayev sand with traces of glauconite. The overburden is com-
posed of 10 ro 12 feer of brown sandy clay, about l0 feet of
diatom-bearing mudstone, and 8 to l0 feet of sand and Eravel of
Pleistocene age.

Formatiott or Age: Calvert Formation

swnpled Intervul: Sample taken approximately r0 feet above high-tide
level upward across l0 feet of diatomaceous mudstone.

Ra,uo Properties:

Selrplr: R-104+

Water of plasticity: 59.7.A
Drving shrinkage: 5.0/.
Drving defects: none

Slou, Firing Test:

Temp.
" F Color

County: Richmond

Plasticitv: medium
Drv strength: fair
pH: 3.4

Hard- /.Totil
ness Lin. Shk. % Abs.

T. Lppar. Bulk Dens.
Porositv gm/cc

1800 Pink
1900 Pink
2000 Pink
2100 Brown
22M Gray
2100 Gray

2 5.0 56.8

3 7.5 52.7

3 10.0 41.1
5 22.i r+.2
6 25.0 8.1
6 25.0 7.3

5t.0
54.t
48.5

25.1

li.2
t2.i

0.97
1.03

1.18

r.77
r.87
1.77

Remarks: Not suitable for use in vitreous clay products; might be
satisfactorv for absorbents such as sweeping-compounds.

Bloating Tesr.. Negativc

Potential Use.' Possible absorbent and mineral filler.
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Sourneupror,T CouNry

Samples were collected from six localities in Southampton County.
Laboratory testing indicates the following potential uses for rhe raw
material:

Sample Formation or Age

R-2925 Pleistocene
R-2926 Pleistocene
R-3206 Pleistocene
R.-3207 Pleistocene
R-3208 Pleistocene
R-3209 Pleistocene

Potential Use

None
Face brick
Face brick
None
Face brick
None
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Seuprn: R-2925 County: Southampton

Locality: Roadcut, 1.8 miles southwest of Adams Grove, on the east

side of State Road 615 at its intersection with U. S. Highway 58.

Description: An exposure of 3 feet of mottled gray, red, and brown
clay,' is present in a roadcut that has a maximum height of + feet.

Overburden is composed of clayey sand and soil.

Forwa,tion or Age: Pleistocene

Sampled Interval: Sample across 3 feet of clay.

Rmt: Properties:

Water of plasticity: 20.9'l
Drying shrinkage: none
Drying defects: none

Slo,us Firing Test:

Temp.
" F Color

Plasticity: medium
Dry strength: good
pH 4.7

% Apper. Bulk Dem.
% Abs. Porosity gm/cc

Hard- /.T<xil
ness Lin. Shk.

1800 Tan
1900 Tan
1000 Tan
2100 Tan
2200 Lt. brown
2300 Brown

+

4
t

4
6

6

0.0
2.5

2.5

5.0

5.0

).u

20.7

20.7

19.7

18.4

16.7

16.3

36.6

t6.8
J).J
J3.7

3t.2
30.8

t.77
1.78

r.79
1.83

1.87

1.89

Remarks: Fair tan color; high vitrification temperature.

Bloating Tesr: Negative

Potential Use.' None
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Sarrprr: R-2926 County: Southampton

Locality: Roadcut, 5.7 miles south of Drewryville, on rhe southeasr
side of State Road 653 at irs intersection with State Road 661.

Description: An exposure of 4 feet of mottled gray, red, and yellow-
orange clay is present in a roadcut that has a maximum height of
atrout 5 feet.

Forntation or Age: Pleistocene

Sampled Intental: Sample across 4 feet of clay.

Raw Properties:

Water of plasticity: 19.77"
Drying shrinkage: 2.5/"
Drying defects: none
Plasticiry: low

Slow Firing Test:

Temp.
" F Color

177

Dry strength: low
pH: 4.7

Other: short working
gritty

Hard- "/"Total
ness Lin. Shk. % Abs.

% Applr. BulkDens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. brown

4 2.5

4 2.5

4 2.5

5 2.5

6 5.0

7 5.0

r9.z
18.2

17.4

17.6

r 5.l
t3.3

34.2

32.6

31.5

) L.t

28.6

25.1

r.78
r.79
1.81

1.80

1.87

1.89

Remarks: Color marginal; friable ro 2200'F.

Bloating Tesr.' Negative

Potential Use.' Face brick
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SenaprB: R-3206 County: Southampton

Locality: Roadcut, 1.5 nriles northwest of Franklin, on the west side

of State Road 703 approximately 0.3 mile by road north of the
intersection with State Road 636.

Description: An exposure of 4 feet of gray plastic clay is Present in a

roadcut that has a maximum height of 5 feet. Brown stringers of
clay and thin zones of orange to white quartz sand are Present.
Overburden consists of I foot of sandy, loamy soil.

Formation or Age: Pleistocene

Sampled lnterval: Sample across 6 feet of clay; the lower 2 feet was

sampled by auger which was still penetrating clay at the bottom
of the hole.

Raw Properties:

Water of plasticity: 26.8/"
Drying shrinkage: 7.5"/.
Drying defects: none

Slow Firing Test:

Temp.
'F Color

Plasticity: medium
Dry strength: good
pH: 8.5

"/" APPar. Bulk Dens.

% Abs. Porosity gmlcc
Hard- "/.TottI
ness Lin. Shk.

1800 Salmon 2

1900 Salmon 3

2000 Tan 4
2100 Lt. brown 4
2200 Dk. brown 5

2300 Gray-brown 6

Remarks: Should fire to
2050'F.

Bloating Tesr: Negative

Potential Use: Face brick

3 1.1

26.7

2t.3
13.6

12.3

l0.t
((S!V" face-brick specifications at about

1<

10.0

12.5

12.t
12.5

t2.t

17.2

14.0

10.5

6.3

5.t
4.8

l.8l
t.9l
2.O3

2.16
2.23

2.18
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Seuprs: R-3207 Couttty: Southampton

Locality: Roadcut on property of Union Camp Corporation, on rhe
north side of company road in the northern end of the backfield
of Block 12, approximately 0.4 mile east of State Road 661, aind 4.4
miles south of Drewryville.

Description: An exposure of 5 feet of mottled red, yellow, and yellor,r-
brown siity clay is present in a roadcut that has a maximum height
af 7 feet. Overburden consisrs of 2 feet of yellow-brown sandy
clay.

Forrnation or Age: Pleistocene

Sarnpled Interaal: Sample across 9 feet of silty clay; the lower 4 feet
was sampled by auger which was still peneffating clay at the bot-
tom of the hole.
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Raw Properties:

Water of plasticity: 21.2"/"
Drying shrinkage: 2.5"/.
Drying defects: none

SIow Firing Test:

Temp.
'F Color

Piasticity: low
Dry strength: low
pH: 8.7

Hard- "/"Totil
ness Lin. Shk. '/. Abs.

% Lppar. Bulk Dens.
Porosity gm/cc

1800 Lt. brown
1900 Lt. brown
2000 Lt. brown
2100 Lt. brown
2200 Dk. brown
2300 Maroon

2 5.0
2 5.O

2 10.0

I r0.0
4 10.0

5 7.5

36:.1

35.2

t+.9
34.7

34.7

34.6

Remarks: Not suitable for use as the principal component in vitreous
clay products; might be used as a nonplastic component for
shrinkage control in face-brick mixtures.

Bloating Test.' Negative

Potential Ure.' None

20.6

19.9

19.6

19.6

19.5

19.8

rJ5
r.77
1.78

1.78

r.77

r.7 5
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Ser,rpr,n: R-3208 County: Southampton

Locality: Roadcut, 3.9 miles east of Joyner, on the southwest side of
State Road 6,09 at the southeast end of the bridge across Three
Creek, and approximately 1.0 mile by road northwest of the inter-
section with State Road 653.

Description: An exposure of 15 feet of clay is present in the roadcut
that has a maximurn height of 19 feet. The lower 11 feet of clay
is predominantly gray, with some yellow-brown mottling, and
the upper 4 to 5 feet is predominantly yellow-brown. Approx-
imately 4 feet of overburden is present.

Formation or Age: Pleistocene

Srmpled Interpal: Sample across 15 feet of clay; the lower 8 feet of
the exposure was sampled by auger which was still penetrating clay
at the bottom of the hole.

Raw Properties:

Water of plasticity: 27 .6"/"
Drying shrinkage: 2.5/"
Drying defects: none

Slow Firing Test:

Temp.
" F Color

Plasticity: low
Drv strength: low
pH: 8.4

% Apper. Bulk Dens.

% Abs. Porosity gm/cc
Hard- "/"TotrL
ness Lin. Shk.

1800 Tan
1900 Tan
2000 Lt. brorrn
2100 Red-brown
2200 Red-brown
2300 Gray-brown

2 7.5

3 10.0

4 10.0

4 12.5

5 15.0

6 15.0

21.0

19.8

tt.t
t+.9
r2.8
5.6

t5.6
34.9

31.5

28.3

25.1

12.8

1.7 |
r.76
1.82

1.90

r96
2.22

Remarks: Should fire to "M!V" face-brick specifications at about
2200"F.

B loatin g ?l-esr.' Negative

Potential Use.' Face brick
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SnNrpr-sl R-3209 County: Southampton

Locality: Field off the east side of company road on property of
Union Camp Corporation in Block 33, approximately 0.5 mile by
road off the west side of State Road 616. and 2.2 miles north of
Courtland.

Descriptiorz: Gray clay, motded v-ellow-orange in the upper part, rvith
thin zones of fine-grained quartz sand, was obtained from a

vertical auger hole drilled to a depth of 4 feet.

Formation or Age: Pleistocene

Sampled Interaal: Sample across 4 feet of clay and sand; the auger
was still penetraring clay at the bottom of the hole.

Raw Properties:

Watel of plasticity: l7.1"/"
Drying shrinkage: 2.5'/"
Drying defects: none

Slozu Firing Test:

18r

Plasticity: low
Drv strength: low
p[{: 7.6

Temp.
" F Color

Hard- "/"Tycil
ness Lin. Shk. % Abs.

% Applr. BulkDens.
Porosity gm/ce

f800 Tan
1900 Tan
2000 Tan
2100 Lt. brovr.n
2200 Lt. brorvn
2100 Red-brou'n

2 5.0
2 5.0

2 5.0
3 5.0

3 5.0

4 5.0

1.9r
2.08

2.13

2.20
2.r4

Remarks: Not suitable for use as the principal component in vitreous
clay products; might be used as a nonplastic componenr for
shrinkage control in face-brick or structural-tile mixtures.

Blodting Tesr.' Negative

Potential Use.' None

r5.7
t5.2
r4.7
1/ll1

r3-7

13.7

3r.6
3l.l

29,3

28.6
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Sunnv CouNrv

Samples were collected from five localities in Surry Countv. Labo-
ratory testing indicates the following potential uses for the raw
material:

Sample Formation or Age Potential Use

183

R-2658 Pleistocene
R-2892 Plio-Pleistocene
R-2891 Pleistocene
R-2894 Pleistocene
R-2895 Pleistocene

Garden potterv
Face brick
Face brick
Face brick
Flue lining



184 Vrnerxre Drvrsrox op n{rNnner Rssouncns

Ser,rpre; R-2658 County: Surry

Locality: Roadcut,2.5 miles northeast of Spring Grove, on the north-
west side of State Road 609 at its intersection with State Road 610.

Descriptiort: An exposure of buff to gray, massive, silty clav occurs
in the roadcut. The clay weathers yellow-orange with red crus$,
and has a thickness of from 5 to 15 feet.

Forwation or Age: Pleistocene

Sarnpled Inter.oal: Representative sample of silty clay.

Raw Properties:

Warer of plasticity: 30.1/"
Drying shrinkage: 5.0"/.
Drying defects: none

Slow Firing Test:

Plasticity: lorv
Dry strength: fair
pH: 6.9

Temp.
'F Color

Hard- /.Tortel
ness Lin. Shk. % Abs.

'/" Appat Bulk f)cns.
Porosity gm/cc

1E00 Salmon
1900 Salmon
2000 Salmon
2100 Lt. brown
2200 Lt, brown
2300 Brown

Remarks: Poor

)J-
al

color; high

Bloating Tesr.' Negative

Potentiul Use.' Garden pomery

vttnncatton temDerafure.
I

10.0

10.0

10.0

10.0

23.3

22.2

2t.J
19.7

19.0

18.1

39.r

37.r
3 t.l
14)
t2.8

1.68

1.70

1.71

1,79

1"B0

1.81
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Seuplr:: R-2892 Coanty: Surw

Locality: Roadcut, 2.8 miles southeast of Bacons Castle, on the north-
east side of State Highway l0 approximately 1.0 mile by road
southeast of the inrersecrion with State Road 627.

Description: An exposure of 5 feet of clay, clayey sand, and gravel is
present in a long roadcut that has a maximum height of about 6

feet. The lower 2 feet of the expozure consists of pink-gray clay.
Iron oxide staining is present along shrinkage cracks.

Fonnation or Age: Plio-Pleistocene

Sawtpled Interval: Sample across approximately 3 feet of clay.

Rau: Properties:

Water of plasticity: 27.0/"
Drying shrinkage: 5.0/.
Drying defects: none
Plasticity: medium

Slow Firing Test:

185

Dry suength: good
pH: 4.1

Other: smooth

Temp,
'F Color

Hard- "/"Tca.l
ness Lin. Shk. % Abs.

% App r. BulkDens.
Porosity gm/cc

1800 Peach 3 5.0 16.2 2g.Z t.B0
1900 Tan 4 5.0 13.4 ZS.7 t.g2
2000 Buff 5 10.0 t.6 ll.3 2.37
2100 Lt. brown 6 tz.i 0.1 0.2 2.38
2200 Brown 7 r2.5 0.5 t.Z z.tg
2300 Gray 7 + 10.0 0.8 r.6 1.98

Rernarks: Fair buff color; should fire to "q\\r'" face-brick specifica-
tions at about 1950'F.

Bloating ?est.' Negative

Potential Use: Face brick
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Seraprr: R-2893 County: Surry

Locality: Roadcut, 2.7 miles northeast of Dendron, on the north side

of State Highway 3l approximately 0.7 mile by road northeast of
the intersection with State Road 618.

Description: An exposure of about 4 feet of mottled light- to medium-
grav, red, and yellow-brown clay is present in a long roadcut that
has a maximum height of 8 feet. The clay is overlain bv about 3

feet of clayey sand and sandy soil.

Forntation or Age: Pleistocene

Sarnpled ltfier.oal: Sample across approximatelv 4 feet of clay.

Ravs Properties:

Water of plasticity: 26.0"/"
Drying shrinkage: 2.5/"
Drying defects: none
Plasticity: medium

Dry strength: fair
pH: 4.1

Other: smooth

Slor.ts Firing Test:

Temp.
" F Color

Hard- /"Total
ness Lin. Shk.

'/" A.ppal.' Bulk Dens.

% Abs. Porosity gn/cc

f800 Dk. tan
1900 Dk. tan
2000 Dk. tan
2100 Red-brow'n
220A Brown
2300 Dk. brown

J 7.5 19.9

4 2.5 19.6

4 5.0 16.0

5 7.5 10.3

6 10.0 8.4

7 10.0 6.0

J4.6

17.2

30.7

2t.l
17.6

13.2

1.74

1.90
10)
rn{
2.10
2.20

Remarks: Color marginal; should fire to '(MlV" face-brick specifi-
cations at about 2050"F.

Bloating Tesr.' Negative

Potential Use.' Face brick



Locality: Roadcut, 3.0 miles north of Savedge, on the north side of
State Road 602 approximately 0.4 mile by road sourhwest of the
intersecrion with State Highway 10.

Description: An exposure of 4 feet of predominantly orange-brown
clay, mottled with red and gray streaks, occurs in a roadcut that
has a maximum height of 5 feet. No overburden is present where
the clay was sampled.

Forwation or Age: Pleistocene

Sarnpied Interval: Sample across 4 feet of clay.

Sel,rprn: R-2894

Raw Propcrties:

Water of plasticity: 29.4./"
Drying shrinkage: 2.0/.
Drying defecrs: none
Plasticity: medium

Slow Firing Test:

Temp.
" F Color

ANar,ysps or Cr,ey Merrnrer,s 187

Coanty: Svry

Dry strength: good
pH: 4.0
Other: smooth

Hard- T"TotaI
ness Lin. Shk. /. Lbs.

% Lppar. BulkDens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Lt. brown
2100 Brown
22W Brown
2100 Dk. brown

3

4

4
5

6

7

2.t
2.5

5.0

t0.0
10.0

24.5

23.2

19.2

14.8

l4.i
10.9

40.4 r6t
39.2 r.69
34.9 1.82

28.4 r.92
27.9 r.95
22.6 2fi7

Remarks: Fair color; rather high vitrification temperarure.

Bloating Tesr.' Negative

Potential Use.' Face brick
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Senapr-r: R-2895 County: Surry

Locality: Roadcur, J.8 miles northwest of Savedge, on the south side
of State Road 602 approximately 2.2 miles by road southwest of
the intersection with State Road 600.

Description: An exposure of 5 feet of nonuniform, mottled gray, red,
and yellov-brown, slightly silty clav is present in a roadcut that
has a maximum height of about 7 feet. Overburden consists of
clayey sand and sandy soil.

Formation or Age: Pleistocene

Sampled Interqsal: Sample across 5 feet of clay.

Razts Properties:

Warer of plasticity: 26.3/"
Drying shrinkage: 2.5'/,
Drying defects: none
Plasticity: medium

Sloas Firing Test:

T"np.
" F Color

Dry suength: good
pH: 4.1

Other: smooth

Hard- /"Torrzl
ness Lin. Shk.

%Appar. BulkDens.
% Abs. Porosity gm/cc

1800 Tan (Poor bond) 2.5

1900 Tan ,+ t.0 21.9 37.9 r.73

2m0 Tan ,+ 5.0 20.6 36.Y 1.78

2100 Lt. brown 4 5n 18.8 14.0 l.8l
Z20O Lt. brown 4 7.t 18.4 33.t 1.82

2300 Brown 4 7.t 17.6 32.2 1.83

Remarks: Color marginal; high vitrifcation temperature.

Bloating 1lesr.' Negative

Fotmtial Use,' Flue lining
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Sussnx Couxry

Samples were collected from 13 localities in Sussex Counry. Labora-
tory testing indicates the following porential uses for the raw material:

l9l

Sample Formation or Age

R-2896 Pleistocene
R-2912 Pleistocene
R-2918 Pleistocene
R-2919 Pleistocene
R-2920 Pleistocene
R-2921 Pleistocene
R-2922 Pleistocene
R-2923 Pleistocene
R-2924 Pleistocene
R-3210 Pleistocene
R-121f Pleistocene
R-3212 Pleistocene
R-3213 Pleistocene

Potential Use

Face brick
Brick, structural tile, and flue lining
Refractory addition
Face brick and flue lining
"NW" face brick
Face brick and sewer pipe
Face brick and sewer pipe
Refractory addition
None
None
None
None
None
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Sarvrpre: R-2896 Coanty: Sussex

Locality: Roadcut, 8.8 miles northeast of Stony Creek, on the west
side of State Road 627 approximately 1.1 miles by road north of the
intersection with State Highway 35.

Description: An exposure of 10 feet of mottled and layered gray, red,
and yellow-orange clay occurs in a roadcut that has a maximum
height of 1l feet. Scattered zones of guartz sand, stained by iron
oxide, are present in the lower 3 feet of the exposure, which con-
tains more yellow-orange clay than the overlying 7 feet. No over-
burden is present where the clay was sampled.

Formation or Age: Pleistocene

Sarnpled Interval: Sample across 10 feet of clay and sand.

Raoas Properties:

Water of plasticity: 24.0/"
Drying shrinkage: 5.0/"
Drying defects: none
Plasticity: medium

Slows Firing Test:

Dry strength: good
pH: 4.1

Other: smooth

Temp.
" F Color

Hard- '/"Total
ness Lin. Shk. % Abs.

/" Lppar. BulkDens.
Porosity gm/cc

1800 Tan
1900 Ten
2000 Tan
2100 Lt. brown
22M Brown
2300 Dk. brown

5.0 16.4

5.0 16.8

5.0 r5.7
7.5 12.2

7.t 1r.5

7.5 1r.1

30.5 r.86
31.2 1.86

29.7 1.89

24.2 r.98
23.1 2.01

72.5 2.03

I
4
5

6

7
.7

Remarks: Color marginal; should fire to "M!V'r face-brick specifi-
cations at about 2100'F.

Bloating Tesr.' Negative

Potential Use.' Face brick



Seraprn: R-2912

ANer,vsss or Cr,ey Mernnr,tr,s lg3

County: Sussex

Locality: Roadcur, 1.3 miles west of Mason, on the northwest side of
State Road 609 approximately 0.6 mile by road southwesr of the
intersection with State Road 610.

Description: An exposure of i feet of mottled gray, red, brown, and
yellow sandy micaceous clay rs present in a long roadcur that has
a maximum height of 6 feet. One foot of sand overburden is

Present.

Formation o7 Age: Pleistocene

Sarnpled lnterval: Sample across

Rau: Properties:

Water of plasticity: 2O.9/.
Drymg shrinkage: 5.0./.
Drying defecrs: none
Plasticity: medium

Slow Firing Test:

Temp.
'F Color

5 feet of sandy clay.

Dry strength: fair
pH: 3.8

Other: gritty

Hard- /.Total
ness Lin. Shk. % Abs.

%r'rppal BulkDens.
Porosity gm/cc

1800 Tan
f900 Tan
2000 Tan
2100 Sand
22W Buff
2300 Gray

Remarks: Good

4
T

+
At

5.0

5.0

5.0

5.0
5.0

5.0

18.7

18.2

17.6

17.0

t6.5
18.8

33.r tJ7
32.8 r30
31.9 1.81

31.3 f .8,1

30.5 1.85

r3.8 1"80

buff color; high vitrificarion temperarure.

Bloating Tesr.' Negative

Potential Use.' Brick, strucrural tile, and flue lining.
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Senapre: R-2918 County: Sussex

Locality: Roadcut,4.4 miles west of Stony Creek, on the south side

of State Highwav 40 at its intersection with State Road 713.

Description: An exposure of about 5 feet of mottled gray, red, and

orange sandy clay is present in a long roadcut that has a maximum
height of 7 feet. The sandy clay is overlain by light brown-vellow
clayey sand and soil.

Formation or Age: Pleistocene

Sampled Interual: Sample across approximately 5 feet of sandy clay.

Raut Properties:

Plasticity: low

Slow Firing Test:

Temp.
" F Color

Hard- T"Tcttil
ness Lin. Shk.

Water of plasticity: 17.0"/.
Drying shrinkage: 5.0'/.
Drying defects: none

Dry strength: low
pH: 4.5

Other: short working
gritty

Y" lrpper. Bulk Dens.

% Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
22W Brown
2300 Dk. brown

5.0 18.7 3+.4

5.0 18.1 32.9

5.0 r7.9 t2.9
5.0 t6.9 3r.+
5.0 16.3 30.6

5.0 19.0 33.6

1.84

1.82

r.84
1.86

1.88

r.77

Remarks: Color marginal; might be used as a refractory addition to
increase the firing range of brick and tile.

Bloating Tesr.' Negative

Potential Use.' Refractory addition
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Senlpl-E: R-2919 County: Sussex

Locality: Shallow excavarion, 4.0 miles sourhwest of Waverlv. off the
scuthwest side of State Highway 40 approximately 0.i mile by
road southwest of the intersecrion with State Road 655.

Description: An exposure of mottled gray, red, yellow, and yellow-
orange sandv clay is present in a shallow excavation on th€ sourh-
east side of State Highway 40. The clay contains minor lenses
of quartz sand.

Formation or Age: Pleistocene

Sawpled Interval: Representative sample of sandy clay exposed in the
excavated area,
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Raw Properties:
'Water of plasticiry: 20.8'/"
Drying shrinkage: 5.0'/"
Drying defects: none

Slotu Firing Test:

Temp.
'F Color

Plasticity: medium
Dry strength: fair
pH: 4.4

Hard- /"Totil
ness Lin. Shk. % Abs.

/"Appar. BulkDens.
Porosity gtn/cc

1800 Salmon
l9m Salmon
2000 Salrnon
2100 l-t. buff
22W Gray
2300 Grav

4
+

+

+

+

?

5.0 19.5

5.0 r9.3

5.0 18.8

5.0 18.1

t.0 r7.t
t.0 18.5

33s t.74
I3.8 t.7 t
33.3 r.77

325 1.78

3r.7 l.8r
32.7 1.77

Remarksi Fair light-buff color; high vitrification temperature.

Bloating Tesr.' Negative

Ertrusion Test:

Body composition: 100'/" by weight raw clay thru 8 mesh
Water added for exrrusion: Z0/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to S-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at 140"F
Drying shrinkage: +5%
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Firing:

Time: 24 hours Appar. porosity: 3O.+"/,,

Temperature: 2240oF Bulk density: 1.77 gmlcc
Cone: 8 over Hardness: 3

Total shrinkage: 6.25/" Color: tan
Absorption: 17.4%

Remarks:

Handles well in extrusion and fires to a gootl tan at cone 8

(22+0"F). The clay should be suitable for use in flue lining,
but it is more refractory than those commonly used for face
brick.

Potential Use.' Face brick and flue linins.
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Sanapre: R-2920 County: Sussex

Locality: Roadcut, 3.3 miles west of Waverly, on the east side of State
Road 626 approximately 1.5 miles by road northeast of the inter-
section with State Road 625.

Description: An exposure of 4 feet of mottled gray, red, and orange
clay occurs in a long roadcut that has a maximum height of.7 feet.
Overburden consists of clavey sand and soil.

Forrnation or Age: Pleistocene

Sarnpled Interval: Sample across 4

Raw Properties:

Water of plasticity: 21.8/"
Drying shrinkage: none
Drying defects: none

Slow; Firing Test:
'llemp.

'F Color

r97

feet of clay.

Plasticity: medium
Dry strength: good
pH: 4.3

Hard- /"Tcrril
ness Lin. Shk. % Abs.

/" Lppar. Bulk Dens.
Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
22ffi Brown
2300 Dk. brown

Remarks: Fair color

4
T

+

5

5

6

0.0

0.0
')<

5.0

20.9
19.3

18.0

15.3

13.1

I1.0

35.7

34.2

32.+

28.6

2t.7

1.71

1.80

1.87

1.94

t.97

Bloating Tesr.' Negative

Potential [,Ise.' "NW" face brick
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Seuprn: R-292 I CountY: Sussex

Locality: Roadcut,2.7 miles southeast of Yale, on the south side of State

Road 631 approximately 1.0 mile by road southwest of the inter-
section with State Road 632.

Description: An exposure of 5 feet of mottled gray, red, and yellow-
orange clay is present in a roadcut that has a maximum height of 7

feet. Overburden consists of clayey sand and soil.

Formation or Age: Pleistocene

Sampted Interoal: Sample across 5 feet of clay.

Raas Properties:

\ryater of plasticity: 25.1'/. Plasticity: medium
Drying shrinkage: 2.5'/. Dry strength: good
Drying defects: none pH: 4.8

Slows Fi.ring Test:

Temp. Hard- Y"Ttil /" A.ppa,r' Bulk Dens-

' F Color ness Lin. Shk. % Abs. Porosity gm/cc

1800 Tan 4 2.5 l9.l 33.4 l'75
1900 Tan 4 5.O 16.7 3O.2 l.8l
2000 Tan 5 5.0 11.3 zt.t 192

2100 Lt. brown 6 7.5 9.4 l9'2 2'04

2200 Brown 6 7.5 7.7 16.1 2.W

2300 Dk. brown 7 10.0 2.0 +.5 2-26

Remarks: Fair color

Bloating Tesr.' Negative

Extrusion Test:

Body composition: lC0i/. by weight rav/ clay thru 8 mesh

\ /ater added for extrusion: 30"/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 8-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at l40oF
Drying shrinkage: 6.5%
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Firing:

Time: 24 hours Appar. porosity: 19.8%

Temperature: 2140"F Bulk density: 2.08 gm/cc
Cone: 5 over Hardness: 7

Total shrinkage: 12.5/" Color: red
Absorption: 9.4"/.

Remarks:

Develops good color'at cone 5 (2140"F). The shrinkage
might be excessive at higher temperaftrres but the clay looks
fairly promising for use in face brick and sewer pipe.

Potential Use.' Face brick and sewer pipe.
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Snir.rpr,e: R-2922 Coanty: Sussex

Locality: Roadcut, 3.0 miles west of Littleton, on the north side of
State Road 631 approximately 0.7 mile by road east of the intersec-
tion with State Road 650 and just west of the bridge crossing the
Nottowav River.

Description: An exposure of at least 10 feet of gray clay, with yellow
and yellow-orange mottling in the lower 7 feet and mottled red
and brown in the upper 3 feet, occurs in a long roadcut that has

a maximum height of 17 feet. Overburden is composed of sand,

gravel, and soil. Direcdy overlying the uppermost clay is a 4-foot
zone of angular quartz gravel and medium-grained quartz sand.

Formation or Age: Pleistocene

Smnpled Intertsal: Sample across about l0 feet of clay.

Rmu Properties:

Water of plasticity: 21.s"/"
Drying shrinkage: 5.0'/.
Dryug defects: none

Slozts Firing Test:
"femp.

Plasticiry: medium
Dry strength: good
pH: 5.0

"F
Hard- %Tcrrtl

Color ness Lin. Shk. % Abs.
%Appt. BulkDcns.
Poroeity W/q

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2100 Dk. brown

5.0 t6.J
5.0 15 A
5.0 14.8

5.0 ll.8
5.0 10.9

10.0 4.7

29.2 1.79

28.2 1.83

27.4 r.8t
22.8 1.93

2t.4 1.96

10.3 2.19

+

4
5

6
6
7

Remarks: Fair color.

Bloating Tesr.' Negative

Extrasion Test:

Body composition: IOO/. by weight raw clay thru 8 mesh
Water added for extrusion: 28.5% of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 8-inch lengths
Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at l,$0oF
Dryt.g shrinkage: 6.2'/"
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Firing:

Time: 24 hours
Temperature: 2140'F
Cone: 5 over
Total shrinkrge: 9.4./,
Absorption: lO.7'/.

Glaze: lead (clear)

Remarks:

This clay handles well in extrusion and fires to a good dark
red at cone 5 (2140'F); it looks fairly promising for use in
face brick or sewer pipe. No crazing or shivering was nored
in the glazed pieces.

Potential Use.' Face brick and sewer pipe.
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App*. porosity: 21.3%
Bulk density: 1.98 gm/cc
Hardness: 5

Color: dark red
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Serapre: R-2921 CountY: Sussex

Locality: Roadcut, 1.3 miles south of Waverly, on the east side of
State Road 606 approximately 1.6 miles by road south of the inter-
section with State Road 62 l.

Description: An.exposure of about 3 feet of mottled gray, red, orange'
and brown clay is present in a long roadcut that has a maximum
height of 4 feet. Overburden consists of sandv clay, clayey sand,

and soil.

Forrnution or Age: Pleistocene

Sampted Interaal: Sample across approximately 3 feet of clay.

Rotr Properties:

Water of plasticity: 21.6'/" Plasticity: medium
Drying shrinkage: none Dry strength: good
Drying defects: none pFl: 4.7

Slotu Firing Test:

Temp. Hard- '/.Totil '/" Lppar' Bulk Dens'
" F Color ness Lin. Shk. % Abs. Porosity gmf cc

1800 Tan 4 0.0 r9.3 34.0 1.76

1900 Tan 4 0.0 18.8 33.5 1.78

2000 Tan 4 2.5 18.7 3l.l 1.78

2100 Tan 5 2.5 r7.7 32.O 1.81

2200 Lt. brown 5 2.5 16.7 30.6 l.8l
2100 Brown 6 2.5 16.5 31.2 1.89

Remarks: Fair tan colors; high vitrification temPerature.

Bloating Tesr.' Negative

Extusion Test:

Body composition: 1007; bv weight raw clay thru 8 mesh

W'ater added for extrusion: 26"/" of dry batch weight
Shapes extruded: l-inch x l-inch bars, cut to 8-inch lengths

Vacuum on machine: 27 inches of mercury
Drying: 24 hours in air; 24 hours at l40oF
Drying shrinkage: 1.0%
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Firing:

Time: 24 hours
Temperature: 2240"F
Cone: 8 over
Total shrinkage: 2.1"/.
Absorption: 17.9/"

Remarks:

This clay is not suitable for use as rhe principal componenr in
structural clay products; it does not pack well in extrusion and
the vitrification temperature is too high. It might be used as

a refractory addition to increase the firing range of face brick
or tile.

Potential Use.' Refractory addition

20t

Appar. porosity: 32.3%
Bulk density 1.79 gm/ec
Hardness: 3

Color: lisht red
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Serrpm: R-2924 County: Sussex

Locality: Roadcuq 6.9 miles southwest of Wakefield, on the northeast
side of State Road 622 appronmately 0.2 mile by road southeast
of the intersection with State Road 000.

l)escription' An exposure of 5 feet of mottled brown, gray, red, and
yellow-orange sandy clay is present in a long roadcut that has a

maximum height of about 7 feet. Overburden consists of clayev
sand and soil.

Formation or Age: Pleistocene

Sampled Intental: Sample across 5 feet of sandy clav.

Raw Properties:

Dry strength: fair
pH: 4.6
Other: gritty

Water of plasricity: 20.7/"
Drying shrinkage: none
Dryrrg defects: none
Plasticity: medium

Slow Firing Test:

Temp.
'F Color

Hard- /.Total
ness Lin. Shk.

/. Appat Bulk Dens.

"/" Abs. Porosity gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Brown
2300 Dk. brown

4 0.0
4 0.0

4 0.0
{ ?i
6 5.0

6 5.0

19.t
18.9

r8.2

17.8

r5.5
16.4

Remarks: Color marginal; high vitrification temperature.

Bloating ?esr.' Negative

Potential Use.' None

33.9

33.6

32.6

32.0

29.O

29.8

r.74
r.78
1.79

1.80

r.87
1.82



Locality: Roadcut on property of Union Camp Corporarion, on rhe
south side of company road in Block 306, approximately 300 feet
east of State Road 606 and 6.8 miles southeast of Homeville.

Descriptio_,: An exposure of 4 feet of predominantly grav silty clay,
mottled with red, is present in a roadcut that has a maximurri height
of 6 feet. Overburden consists of about 2 feet of silty soil.

Forrnation or Age: Pleistocene

satnpled lnteracl: Sample across 7 feet of silty clay; rhe rower 3 feet
was sampled by auger which was still penetrating clay at the bot-
tom of the hole.

Sel.pr,B: R-3210

Raw Properties:

Warer of plasticity: 19.8'/"
Drying shrinkage: 5.0/.
Drying defects: none

Slow Firing Test:

Temp.
'F Color

County: Sussex

Plasticity: low
Dry strength: low
pH: 8.5

ANer,vsns or Crey Marenrar.s 20i

/" .\ppar. Bulk Dens.
Porositv gm/cc

Hard- /"'f ota,l
ness Lin. Shk. '/. Abs.

1800 Orange-tan (Poor bond) 5.0
1900 Orange-tan 2 i.0
2000 Lt. brown 2 5.0
2100 I)k. brown 2 5.0
2200 Red-brown 2 7.5
2i00 il{aroon 2 7.5

20.3

r8.6
r8.3
16.9

17.4

4;
38.7

38.8

)i, I

33.0

1.98

2.08
2.12

2.02
z.0r

Remarks: Not suitable for use as the principal component in virreous
clay producrs; might be used as a nonplastit component for
shrinkage control in face-brick mixtures.

Bloating I'esr.' Negative

Potential Use.' None
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Seuprn.' R-1211 County: Sussex

Locality: Roadcut on property of Union Camp Corporation, on the
west side of company road in Block 306, approximately 0.2 mile
north of Lanier Field, and 5.5 miles southwest of Wakefield.

Description: An exposure of 3 feet of predominandy gray clay,
rnottled with red-brown, is present in a roadcut that has a maxi-
mum height of 4 feet. Overburden consists of approximately I
foot of sandy soil.

Fonnation or Age: Pleistocene

Smnpled Interaal: Sample across 6 feet of clay; the lower 3 feet was

sampled by auger which was still penetrating clay at the bottom of
the hole.

Raw Properties:

lVater of plasticity: 22.0'/.
Drying shrinkage: 5.0'/.
Drying defects: none

Sloas Firing Test:

Temp.
" F Color

Plasticity: low
Dry strength: fair
pH: 7.2

'/" lxPPrrr. Bulk Dens.

% Abs. Porosiry gm/cc
Hard- o/"Total
ness Lin. Shk.

f800 Orange-tan
1900 Orange-tan
2000 Orange-tan
2100 Lt. brown
2200 Brown
2t0o Red-brown

7.t 20.4

7.5 r9.7
7.5 r8.7
7.t 18.0

7.5 r7.4
7.5 r7.r

35.8 r.74
34.8 r.77
33.8 r.79
J2.9 1.80

32.O 1.80

31.t 1.81

)
)
)
3

)
4

Remarks: Not suitable for use as the principal component in vitreous
clay products; might be used as a nonplastic component for
shrinkage control in face-brick mixtures.

Bloating ?esr.' Negative

Potential Use.' None
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Sel.rprc: R-3212 County: Sussex

Locality: Roadcut on property of Union Camp Corporation, on the
north side of company road in Block 106, approximately l.l miles
south of the intersection of State Roads 604 and 621 and 4.0 miles
west of Wakefield.

Description: An exposure of 3 feet of gray slightly silty clay, mottled
with yellow and red, is present in a roadcut that has a maximum
height of about 4 feet from ditch level. Overburden consists of I
foot of sandy to silty clayey soil.

Formation or Age: Pleistocene

Sarnpled Intemtal: Sample across 3 feet of clay.

Rozu Properties:

Water of plasticitv: 15.2"/.
Drying shrinkage: 2.5'/"
Drying defects: none

Slow Firing Test:

Temp.
'F Color

207

Plasticity: low
Dry strength: low
pF{: 7.2

Hard- %Tota,l
ness Lin. Shk. "/" Lbs.

% Appar. Bulk Dens.
Porosir,v gm/cc

1800 Tan
1900 Tan
2000 Tan
2100 Lt. brown
2200 Lt. brown
2300 Red-broryn

5.0 15.6 28.7 1.84
5.0 15.0 27I 1.86
5.0 15.0 28.1 1.87

5.0 r4.8 27.8 1.88

5.0 14.0 26.4 1.88

5.0 r4.0 26.0 1.86

3

)
3

3

4
4

Remarks: Not suitable for use as the principal component in vitreous
clay products; might be used as a nonplastic componenr for
shrinkage control in face-brick mixtures.

Bloating Tesr.' Negative

Potential Use.' None
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Serr.lprp: R-3213 County: Sussex

Locality: Roadcut on property of Union Camp Corporation, on the
east side of company road in Block 306, approximately 2.0 miles

west of the intersection of State Roads 620 and 621 and 3.1 miles

southwest of Wakefield.

Description: An exposure of 2 feet of dark-gray clay, with dark-brown
to olive-brown motding, is present in the roadcut.

Forrnation or Age: Pleistocene

Snnpled lnterval: Sample across 4 feet of clay; the lower 2 feet was

sampled by auger which was still penetrating clay at the bottom of
the hole.

Raw Properti.es:

Water of plasticiry: 18.7"/"
Drying shrinkage: 5.0/"
Drying defects: none

Slotu Firing Test:

Temp.
" F Color

Plasticity: low
Dry strength: fair
pH 7.6

Hard- "/"Totl.l
ness Lin. Shk. '/. Abs.

%Appar. BulkDens.
Porosiqy gm/cc

f800 Tan
19m. Tan
2000 Tan
2100 Buff
22W Buff
2300 Buff

L

2

5

a

t

5.0 17.r 30.4

5.0 16.6 29.9

5.0 16.6 30.0

5.0 16.1 28.8

5.0 lJ.l 27.0

5.0 15.2 27 .4

r.78
1.80

1.81

r.79
r.79
1.80

Remarks: Not suitable for use as the principal component in vitreous
clay products; might be used as a nonplastic component for
shrinkage control in face-brick mixtures.

Blootirt g Tesr.' Negative

Potentisl Use.' None
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WosnaonBreNo CouNry

Samples were collected from six localities in Westmoreland County.
Laboratory testing indicates the following porenrial uses for the raw
material:

Sample Formation or Age Potential Use

R-2638 Calvert Formation None
R-2639 Calvert Formation Possible mineral filler

2tl

R-2640 Pleistocene
R-2735 Pleistocene
R-2736 Pleistocene
R-2737 Pleistocene

None
Face brick and sewer pipe
Face brick and sewer pipe
Face brick and structural tile
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Seupro: R-2638 Coanty: Westmoreland

Locality: Streamcut, 4.0 miles southwest of Oak Gtove, on the north-
east side of an unnamed stream dividing King George and West-
moreland counties, approximately 0.1 mile upstream from its

junction with the Rappahannock River.

Description: An exposure of 18 feet of green sandy clay occurs in the

lower part of a streamcut approximately 80 feet deep' Minor
localized concentrations of clay stained by iron oxide are Present
throughout the exposure and small glassy grains of subangular to
subrounded guartz also occur. The sandy clay is overlain by sand,

clay, and gravel of Pleistocene age.

Formstion or Age: Calvert Formation

Sampled Interval: Sample across 18

Raw Properties:

Water of plasticity: 45.0'/"
Drying shrinkage: 10.0Y"

Drying defects: warping

Sloas Firing Test:

feet of sandy clay.

Plasticity: high
Dry strength: good
pH: 6.8

Temp.
" F Color

Hard- %Total
ness Lin. Shk.

% Appars Bulk Dens.

% Abs. Porosity gm/cc

1800 Lt. brown
1900 Tan
2000 Gray-tan
2100 Gray-bufi
2200 Dk. brown
2300 Dk. brown

J

4

7

7

13.0

13.0

13.0

13.0
(Melted)
(Melted)

40.8

39.4

39.2

,n:

26.0

25.6
2+.6

t:

t.57

1.53

1.60

t:

Remarks: Abrupt vitrification; not suitable for use in vitreous clay

products.

Bloating Tesr.' Negative

Potential Use.' None



Locality: Streamcut, 3.0 miles norrhwest of Oak Grove, along Mattox
Creek 0.5 mile south of State Road 657.

Description: An exposure of light-gray diarom-bearing clay, with fine-
grained subangular to subrounded detrital quartz, is present in a
streamcut 14 feet deep. overburden consists of 6 feet of soil, sand,
and silt.

Forrnation or Age: Cah,'ert Formation

Sarnpled Interval: Sample across 5 feet of clay.

Raza Proberties:

Senrprr: R-2639

Water of plasticrty: 69.2"/"
Drying shrinkage: 2.0/"
Drying defects: warping

Slow Firing Test:

Temp.
" F Color

County: Westmoreland

ANerysns or Cr,ey MarBnrer,s 2r3

/" Appar. Bulk Dens.
Porosiry gm/cc

Plasticity: low
Dry strength: poor
pH: 3.9

Hard- /"Total
ness Lin. Shk. '/" Abs.

1800 Buff-tan 2

1900 Buff-tan 2

2000 Buff-tan 2

2100 Red-tan 2

2200 Pink-grav 3

2300 Red-tan 3

Remarks: Not suitable for

Oil Bleach Tesr.. Negative

4.0 61.8
4.0 60.7

6.0 54.0

6.0 49.1

6 0 40.2

6.0 46.7

use in vitreous clay

58.7 0.9i
58.3 0.96
56.7 1.05

54.5 1.11

49.O t.22
53.7 1.15

products.

Bloating Tesr.' Negative

Potential Ure: Possible mineral filler.



214 VrncrNre DrvrsroN on MINtner Rosouncrs

Serrrpr-s: R-2640 County: Westmoreland

Locality: Roadcut, l.l miles north of Chiltons, on the northeast side

of State Road 609 approximately 0.25 mile by road northwest of
the intersection with State Road 684.

Description: An exposure of about 5 feet of variegated and mottled
orange, ted, blown, and gray clay is Present in a roadcut up to 5

feet in height and t40 feet in length. The clay contains scattered

fine-grained subrounded q\artz grains. No overburden is Present
where the clay was sampled.

Formation or Age: Pleistocene

Sampled Interual: Sample across approximately 5 feet of clay.

Raw Properties:

Water of plasticity: 17.8/.
Drying shrinkage: 2.0"/.
Drying defects: none

Slow Firing Test:

Plasticity: iow
Dry strength: poor
pH: 4.5

% Appar. Bulk Dens.

% Abl Porosiqy gm/cc
Temp.
'F Color

Hard- l"Totil
ness Lin. Shk.

1800 Orange-brown 4
1900 Orange-brown +

2000 Orange-brown 4
2100 Red-brown 4
2200 Brown +

2300 Dk. brown 5

Remarks: Poor color; high vitrification temperature; not suitable for
use as the principal comPonent in vitreous clay products.

Bloating Tesr.' Negative

Potential Use.' None

2.0 18.5 31.3

2.0 18.1 32.8

2.0 17.9 32.4

2.0 17 .l 31.3

2.0 t7.0 30.8

2.0 16.3 29.8

1.80

1.8 |

l.8l
l.8l
1.81

1.83
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Seupr,e: R-2735 County: Westmoreland

Locality: Southeast edge of fie]d,0.4 mile northeast of Kinsale, ap-
proximately 35 feet off the northwest side of State Road f07 and
approximately 225 feet southwest of the intersection with state
R.oad 008.

Description: Light-gray and orange-yellow clay was obtained from a
vertical auger hole drilled to a depth of 5 feet. Approximately 2
feet of sandy soil overlies the clay where the sample was taken.
The clay contains well-rounded quartz gravel in a zone approx-
imately I inch thick.

Forrnation or Age: Pleistocene

Sarnpled lnten)al: Sample across approximately 3 feet of clay; the
auger was still penetrating clay at the bottom of the hole.

Raw Properties:
'Water of plasticity: 25.6"/"
Drying shrinkage: 5.0./"
Drying defects: none

Sloas Firing Test:

Temp. % Appar. Bulk Dens.
% Abs. Porosity gm/cc

.F Color

1800 Red-tan
1900 Red-tan
2000 Lt. brown
2100 Brown
2200 Chocolate
2300 Dk. gray

215

Plasticity: medium
Dry strength: good
pH: 5.7

Hard- "/"Total
ness Lin. Shk.

I 5.0
4 5.0

6 9.0
7 r5.0
7 r5.0
7 (Expanded)

Remarks: Good color; should fire to '(svv" face-brick specifications
, at about 2000"F.

Bloating ?esr: Negative

Potential Use: Face brick and sewer pipe.

t.7t
1.8t
2.t2
2.19
2.24

35.8
28.3

r5.3

96
6.9

20,7

r5.3
7.2

4.4

3.1



216 VrRcrNre DrvrsroN or' [llrxnner Rnsouncrs

Serrpr-c: R.-2736 County: lVestmoreland

Locality: North edge of field,0.5 mile northeast of l{insale, apProxr-

mrtely 350 feet west of State Road 607 and approximatelv 775 feet
northwest of the intersection with State Road 608.

Description: Predominantly slightly sandy yellow-orange clay, with
some light-gray clay, rvas obtained from a vertical auger hole

drilled to a depth of 4 feet. Approximately 1 foot of sand over-
burden is present where the sample was taken.

Formation or Age: Pleistocene

Sampled Interaal: Sample across approximately 3 feet of sandy clay;
the auger was still penetrating clay at the bottom of the hole'

Raas Properties:

Plasticity: medium
Dry strength: good
pH: 4.8

/" LPPar. Bulk Dens.

% Abs. Porosity gnt/cc

Water of plasticity: 31.0'/"
Drying shrinkage: 6.0'/.
Drying defects: none

Slota Firing Test:

Temp.
" F Color

Hard- '/"Total
ness Lin. Shk.

1800 Red-tan 3

1900 Red-tan 5

2000 Lt. brown 7

2100 Brown 7

2200 Brown 8

2300 Dk. gray 7

9.0 23.8

14.0 16.7

14.0 6.2

15.0 3.6

r5.0 2.7

(Expanded)

Remarks: Good color; should fire to ((SVV" face-brick specificatiorts

at about 1950"F.

Bloating Tesr.' Negative

Potential Use: Face brick and sewer pipe.

39.t
i0.6
I)-)

8.1

6.1

166
1.83

2.r5
z.!)
2.27
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Seuprn: F.-27j7 County: Westmoreland

Locali.ty: River bank (Figure 8), 1.6 miles northeast of Kinsale, on
the south side of the Yeocomico River approximately g00 feet wqst
of White Point.

Description: ,An exposure of 8 feet of light-gray slightly silty clay,
overlain by 4 feet of slightly sandy gray and yellow clay, occurs
along a river bank on the Yeocomico River.

Formation or Age: Pleistocene

Sawpled Interaal: Sample across 8 feet of light-gray clay.

Ratu Properties:

Water of plasticity:30.6/. Plasticitv: medium
prying shrinkage: 8.0/. Dry strength: good
Drying defects: none pH: 5.1

Slow Firing Test:

T_"!p. Hard- 7"'f otd /. Apper. Bulk Dens.
" F Color ness Lin. Shk. "/. Abs. po.osiry gm/cc

1800 Pale tan 4 9.0 l8.j i2.+ t.Z7
1900 Pale tan i lO.i 13.6 Zt.4 t.B7
2000 Tan 7 tS.O 6.t 13.4 2fi6
2100 Lt. bros'n 7 1S.O 3.5 7.i 2.tj
2200 Lt. browri 7 lt.O i.4 7.4 2.18
2300 Gray 7 (Expanded)

Remarks: High drying shrinkage; should fire to ..qVV" face-brick
specifications at about 1950"F.

Bloa:ittg ?esr.' Negative

Potential Use: Face brick and structural tile.
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Figure 8. Exposure of clay of Pleistocene age_ (Sample R-2737) on

the south bank of the Yeocomico River approximately 800 feet west

of White Point.
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Figure 8. Exposure of clay of Pleistocene age (Sample R-2737) on

rhe south bank of the Yeocomico River approxin'rately 800 feet west

of White Point.
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Yonx Couurv

A sample u'as collected from one locality in York County. Labora-
tory testing indicates the following porenrial use for the raw material:

Sample Formation or Age Potential Use

R-2714 Pleistocene Face brick
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Ser.rprB: P.-27 14 County: \ork
Locality: Cut along an abandoned railroad (Figure 9),3.2 miles north

of Williamsburg, off the south side of State Road 645 approximate-
ly 0.3 mile by road west of the intersection with State Highway
168.

Description: At least 15 feet of clay and clayey sand is Present in a

cut along an abandoned railroad. The material can be divided into
two distinctly different zones based on clav-sand content. The
lower 5 feet of the exposure is predominantly light-grav, slightly
mottled, plastic clay that is separated into thin beds by lavers of
fine-grained yellow quartz sand; the upper l0 feet is mottled gray,
orange, red, and yellow clayey sand with a few thin sand zones.

Formation or Age: Pleistocene

Sampled lnterval: Sample across 15 feet of clay, clayey sand, and sand

on the south side of the cut.

Raw Properties:
'Water of plasticity: 22.3/"
Drying shrinkage: 5.0/"
Drying defects: none

Slow Firing Test:

Plasticity: low
Dry strength: fair
pH: 5.8

Temp.
'F Color

Hard- %Totil
ness Lin. Shk. % Abs.

'/. Appar. Bulk Dens.
Porosity gm/cc

1800 Salmon
1900 Salmon
2000 Tan
2100 Lt. brown
22AO Red-brown
2300 Gray

2 5.0

2 7.5

5 /.)
4 10.0

5 10.0

6 r2.5

32.2 1.76

28.7 1.84

21.9 1.87

23.7 1.93

20.1 2.01

16.0 2.08

to "MW" face-brick

18.3

r 5.6

12.8

12.3

10.0

7.7

Remarks: Good color at 2000'F; should fire
specifications at about 2000oF.

Bloating Tesr.' Negative
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Extrasion Test:

Body composition: tW/" by weight raw clay thru 6 mesh
Water added for extrusion: 22'/" of dry batch weight
Vacuum on machine: 22 inches of mercury
Drying: 24 hours in air; 24 hours at l40oF
Drying shrinkage: 4.2%
Modulus of rupture (dry, unfired): 650 psi

Firing:

Time: 24 hours Bulk density: t28.5 lb/ftz
Temperature: 2200'F Modulus of rupture (fired):
Cone: 8 over 2290 psi
Total shrinkage: 7.3'/" Hardness: 6
Absorption: 8.7',d Color: dark tan
Appar. porosity: t7.9%

Remarks:
Should meet "S\ /" face-brick specifications as processed.

Potential Use.' Face brick
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Figure 9. Exposure of clay and clayey sand of Pleistocene age
(Sample R-2714) in a cut along an abandoned railroad off the south
side of State Road 645 approximarely 0.3 mile by road west of the
intersection with State Highwav 168.
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Figure 9. Exposure of clay and clayey sand of Pleistocene age
(Sample R-27 14) in a cut along an abandoned railroad ofi the soutl-r
side of State Road 645 approximately 0.3 mile by road west of the
intersection with State Hishwav 168.
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APPENDIX III

Srer.rolnr Clessrrrcer:roN or Frnscr-av Rrrnecronv Bntcr*

$rrometric cone equivalent

Super dutv

High duty

Intermediate duty

Low duty

T ASTM C27-4I

33

IY-J L

19-29
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GLOSSARY

absorption-The relationship of the weight of water absorbed by a ceramic
specimen to the weight of the specimen before immersion in water, expressed
as a Percent.

aggregate-Inert material comprising the bulk of concrete or mortar; usually
sand, gravel, or crushed stone. (See also Lightweight aggregate).

ASTM-American Society for Testing Materials.

ball clav-A highly plastic clay consisting principally of kaolinite, and charac-
terized bv a high organic content, high dry strength, and long vitrification
range.

batch weight-The weight of materials in a ceramic mix.

bloat-To swell under the application of heat and thus form a vesicular strucrure.

bloating test-A test to determine the ability of a ceramic material or product
to expand wl-ren heated.

bulk densiry-The weight of a solid per unit of exterior volume expressed i'
gm,ucc or lblfts.

ceramic bond-Strength imparted to a ceramic body upon vitrification within the
body.

ceramic ware-Products composed essentially of nonmetallic material which
have been sublected to high tempera*re during the manufacturing process.

china clay-A refractory clay composed mainly of hydrous aluminum silicatcs
which fires to a white or off-white color.

clay-A mineral aggregere consisting essentially of hvdrous aluminum silicates,
and occasionally hvdrous magnesium silicates, cheracterized by extremelv
fine particle size. clays become plastic when wetted, and can be vitrified bv
heating to high temperatures.

crazing-The cracking of fired glazes due to tensile stresses. The opposite of
shivering.

crushing characteristies-The shape of lightweight aggregere fragments resulting
from the action of a crusher.

diatom-Microscopic tests composed of siliceous material.

diatomaceous-Containing diatoms,

drying characteristics-The characteristics which develop in, or on, a ceramic
body upon drying, such as strength, warping, etc.

drying defects-Features such as cracking, warping, and efHorescence which de-
velop during the drying of a ceramic body.

drying shrinkage-The percent of linear change of a ceramic trodv upon drying,
usually at 110'C.
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dry strength-The mechanical strength of a ceramic body after being dried'
usually at ll0" C.

dunting-Thermally induced cracking in fired ceramic obiects.

earthenware-Nonvitreous ceramic whiteware, either glazed or unglazed, with
an absorption of more than 3 percent.

elflorescence-The staining of a masonry surface as a result of the deposition of
water-soluble salts.

extrusion-The forcing of clay material through an opening or die to form a

condnuous body of like cross section throughout its length.

faee brick-Brick of various colors, often with imparted surface texture' manu-

factured especially for use in exposed walls or mesonry units. Face brick are

designated "NW", 'M\Iy'", or "SW" to indicate suitability for use under

negligible, mild, or severe weather conditions. (Also called facing brick).

flue lining-A fireproof ceramic unit used to line flues and chimneys.

glaze-A, ceramic coating matured to the glessy state on a ceramic obiect; also, the

mixture from which the coating is mede.

green strength-The resistance to breaking of a ceramic body in the plastic state.

hardness-The resistance to scratching or abrasion expressed verbally, or by Mohs

scale of hardness as follows:

Descriptive rcrm

2 gypsum
3 calcite
4 fluorite.
5 apatite
6 orthoclase

feldspar

kaolin-A clay composed mainly of minerals of the kaolinite grouP.

kaolinite-Two-laver hydrous aluminum silicate having the genelal formule
Al2(si2o5) (oH)4.

larninae, laminations-In ceramic usage, planes of weakness in a ceramic product.

lhlfts-Pounds per cubic foot.

tiellweight ag€regate-Aggregate produced by expanding, or bloating, of such

maierials as clay; shale, or slate which have been heated. (See aggregate).

linear shrinl,age-The percent of linear contraction of a ceramic body, measured

both after drving and after firing.

Mohs scale of
hardness

Criteria used to
determine hardness

cennot be tested

scratched by fingernail
scratched by nail
scratched by knife
scratched by steel file
not scratched by steel file

poor bond,
crumbled
soft
fairly hard
hard
very hard
steel hard
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mechanieal strength-The resisrance to breaking of a ceramic body, either dry
or fired.

mineral filler-An inert mineral substance added to certain manufactured prod-
ucts to impart desirable properties such as weight, lvear:r€sistance, and
opaciw.

rnafre kiln-A furnace in which the fuel is burned within refractory chambers,
frsn which the heat is conducted into the ware chamber.

overffred-Heated to the point of pronounced deformation or bloating.

pH-H1'drogen ion concenrration; a measurement of acidity or alkalinity.

plestieiry-The prbpeftv of a moistened material to be deformed under pressure,
with the deformed shape being retained when the deforming force is re-
moved.

pore structur€-The geometrv or arrangement of the void spaces in a material
or oblect.

poroeity-The ratio of the aggregate volume of interstices, or void sprces, in a
ceramic material to rhe total volume, expressed in percent.

psi-Pounds per square inch.

pyrometrie cone-A trigonal cone, standardized as to shape and softening point,
used as a control in firing ceramic products.

pyrometric cone equivalent-The designetion number of a pyrometric cone
which softens simultaneously with a cone of the ceramic materiar under in-
vestigarion when tested in accordance with a standard merhod of rcsting
(ASTM designation C24).

refractory-Heat-resisting ceramic material, e.g., refractory brick, refractory clav.

retenrion time-The length of time a lightweight aggregate is exposed to bloating
temPerature.

semivitreous-The degree of vitrification of ceramic objects, except floor and
wall tile, having a water absorption capacity of from 0.3 to 3.0 percenr
$'ater' Floor and wall tile are considered semivitreous when rvarer absorp-
tion is betu'een 3.0 and 7.0 percent.

sewer pipe-ceramic pipe, characterized by low absorption, used in rhe construc-
tion of seuers and drains.

shivering-The splintering of fired glazes due to compressive stresses. The op-
posite of crazing.

shrinkage-The reduction in size of ceramic material upon drying and firing.

shrinkage eracks-The parting, or separation, of laminae upon drying.

single fire-The maturing of a glazed ceramic obiect in one firing operation.
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slow firing tesr-A test to determine the firing characteristics of ceranic raw
materials in which dried samples are fired in a kiln started at room temPera-

ture and raised to maximum temPerature over a period of hours. Samples

removed at specified temperatrues are evaluated for hardness, color, percent

of total linear shrinkage, percent absorption, Percent aPParent porositv, and

bulk density.

stoneware-Fine-textured ceramic products, either lritreous or senrivitreous, gen-

erally nrade from low-grade plastic fireclay.

srructural clay products-Any of a class of load-bearing, ceramic building units.

structural tile-Hollow, fired-clay building units with parallel cells.

tile-Ceramic units, characterized by thinness u'ith respect to length and rvidth,
used for refractory shapes, building units, or facing units. The latter may

be glazed or unglazed.

vitrification-The continual reduction in porositl' of a ceramic otriect or material

as a result of firing.

vitrification temperature-The tempemture at which a ceranric product or sub-

stance has vitrified to a predetermined degree.

vitrify-To produce (in a ceramic ware) enough glassy phase or close crvstalli-
zation bv high 6ring to make nonporous.

warping-The bending of a ceramic body upon either drying or firing.

n'ater of plasdcity-The pefcent of water required to make a clav material plastic.

whitew'are-Ceramic products that have a white or ivory bodv rvhen 6red.


